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f’;luyxab. Nouston throu;h coxaatoa. !or T

Okay, foust.n,
Skylab, Eouston; about 7 »inute teo LJS,

Bermuda at 46,

ChR ) Roger, Houston, We're just abou’
running 20 minutes ahead, juet nice and comfortaeble.

cC Roger, Copy. .

cC CDR, Houston, J-at want to ffJ/: vou

on what ve're thinking vbout = we'we coasidering a 45-legree
pitch maneuver for the 8SWS to - put the radiater {n the Sun

a liitle bit, and we haven't made our mind vheth'r ». want to
do with the SWS or the CS8M.

CDOR We'd just as soon let you guvs lLave the
SHS.

cC Roger. Copy, and we're about LOS,

P AO Skylab Control at 5 hours 42 winutew

and 53 seconds Greenwich mean time. We have ie«xr “.pnal

for about 3 minutes as we pasem out of range neatvr cue

Goldstone tracking station and expect to acqu’ ve agaln

at Bermuda. Just as we ended cthat pass, space., -1ft
communicator Henry nartsfield gave s callup and indicated

that we may be doing an attitude change, a manuever - »

pitch manuever of 45 degrees to attempt to pcint that

radiator on the end of the workshop toward - more towvard

the Sun to get & little sunlight on {t. There {s some

bellef over hers that the radiator may have frozen up and that
may be the caune for temperature lacreases. Taose tempe_. '\ ures
now as of Goldstune were ranging at about the 4- to bG-degree
area on the freezers. One of the urine freecxera {x

bit higher at 10 degrees, and that's at the upper limit ot the
long-term storage levels, It’s denired to xrep them below

10 degrees. Most of those now are reading about & to b
dagrero. No indication one way or the other vhether this

ia going to continue or stop. One of the ocurlei temperatures
has, in fact, come dovn a bit, and that mey bde a sign that

it's changing. Inside the orbital workshop, the temparatures
havae gona up tecauss of the high Beta angles we m«nttoned
earlier. {t'n believed that thone Reta anpgie- v,osvy Taet,
have had somy #’fect an the tewmperature of ' ‘adlaza' becaure
of the angle of the radiator to the alhedo «r the ecarth. That
is to say, the reflected light from the eatrt> may not be shining
as directly on che rsdiator and for that resaon, the radiator
way be colder than usual and may in fact have frozen up some of
the coolant, At least to this point, it appears quite clear
that that's not & serious problem and not likely te
effect on the undocking this merning at 3:645 v.m, central
daylight time. Most of the maneuverms can be perfcrmed

have auy



COR A"t 7 Would £t have beaen a message that we put’
"4t 4in the Systems Book? :
cc ‘ Okay. It sounde 1ike that, we'll put
that on the taleprinter for you.
CERX Very good.
cc And we have 1 minute to LOS; we'll see
you at Madrid {n about 3 minutes from now.
FAO Skylab, Ccatrol st 1 hour and 20 seconds

Greenwvich Mean Time, e have lost signal over our Berwuda
s*ation after a pass through Merritt Island and Bermuda

And we 11 acquire signal again at Madrid in approximately

} osinutes. The crev awvskened about 7:30 P.M, Central
Daylight Tiwe tonight, just about an half an hour ago. And
they were told b, Spacecraft Communicator Karl Henize

that we'd looked all over Houston for a song to play up to them -
an appro. riate wakeup song. tHe satd they were looking

for Rubber Ducky, that was a reference to vesterday morning,
when Kerwin. the Science Pilot, called down and sald he

vas all ready to go, but he couldn't find his rubber duckv
anywhere, and then shortly after that we heara the sound

of a rubber duck ~ the kind of 1 queal that's made by tte
tubber duck and Xerwin said "Oh, heve {t is., I'm ready

to go now."” So, we looked for Rubber Ducky to wvake them

up, but didn't hsve any luck on that. We had - a medical

status report was sent up to - the crew at Yonejysuckle
tonight, on the tele, rinter. Tha* medical status report
indicates that the winner o. the ter Cookie Derby in
Pete Conrad., Pete Conrad has eatea 40 canms of butter

tockies in 28 days. That setn a new record for that

period of time. Joe Kerwin was second with 32 cans of

butter cookies, and {t nearly surpassed the record set by

Astronaut Bill Thornton 49 cans in 56 days. Twice as long

s period of time so0 {t indicated that the Thornton record

will carry a satertisk like that carried by Roger Marris in the

lL.owme run hitting area and rhere alsc on the mesrage {8 a

comment that 20 cans of cookies will be waiting on the TICO, the
U.S.S. Ticonderoga. This is Skylab Control. We're about ? minutes
from acquisition of signal at Madrid. Crev had a buny day
yesterday, They were avakened at about 1:00 A.M. Houston

time, Thursday. They had a busy day potng tarough various
deact!vation procedurss, moatly storing parts avay avrd petting

rid of rubbish in the area. They wvere given Iinstructions

earlier to - on the going home {nstructionmn =ent up on the
teleprinter, they were -0ld to sweep out the Skvlah workshop,

turn the refrigerater on low, turn out the ltghts, terminate

the papey delivery, set the thermostat, inform their
nefighbore that they'll be gone at least & month, put tte

garbage out, and prav for a plckup, and aleso to put the

cat out. This {a« Skylah Control. Ve're 1| minute from
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!AO-- ‘ Ohylab control at 1 hour 33 ainutes and

'19 ltconds-Gronnvich mean time., We are now approaching

scquisition of signal st our Carnarvon tracking station in
Australia. We expect to acquire signal thare in 1 minute
and 45 seconds. This is Skylab Control. We'll remain live
for air-to-ground from Carnarvon.

cC Skylab, Houstor through Carnarvon for
10 minutes,

CDR Roger.

PLT Good morning, Henry. Hey, I fust wanted
you to know ~ wait untfl 1 find the other speaker.

PLT Okay, Hank, in proceeding through the

close-out, 1'm not closing out - turning off the heat ~xchanger
fans yet. And I got a queation, The inatrumentatfon selectors

= you wvant them left on Charlie Charlie - is ~ I heard vou
oay scomething yesterday. Is that vhere you want them left?

cc We'd like to close them out per checkl fur.,

PLT ' Okay.

CDR I've got some numbe:rs for you. Ready to
copy?

cC GCo ahead.

CDR Ok ay, this 18 the morning-evenlng statng

report for cday 29. There is no Alfa for vou. There i{s no
Brave., <Charite the Chair 27003 27004 27003. The CDR, 6073,
6074, 6076, The SPT 6625, 6634, 6625, The PLT 6738, h738, 6735,
There is no Deita. There is no Echo, Last night, vou'll

have to add to our las” nigat's food. The Commander, 1 cherry
drink; the SPT, 1 cherry drink; the PLT, 10 ounces of H2O.
This morning the Commander had 1 cherry juice vice his

coffee with sugar, 'cause who wants cold coffee with asugar.

Yuk . The SPT had an orange vice his cold coffee. And
the PLT had 1 cherry.

ccC Roger. We copy.

CDR And the PLI had no coffee elther

CDR Have to add a - SPT didn't have his grape-~
fruit drink with ' reakfart for the TT as 'imated - Twn T'n,
because 1 think the,e's ansacks or something.

ccC Roger,

CDR Here comea the computer,.

CC PLT, Houston, Just a reminder there, you

can go ahead and configure panel 617 and heat vxchangcr pancls
to stay on until you recnnflgure panel 390 hecause we 're
running them in manual.

PLT Okay. Good, I'd forgotten that, Hank,
Thank you.

CDR (Garble) checklist aill right.,

cC Roger. We concur.
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L CDR, ﬂou.ton.ﬁ We can taka an !—nod now_

o or_(garble) 74. K

S cnt ' R ORkagy 48 4t all ri.ht to send you thut

' vhilc it'trloing an (gaxble) there, or should 1 wait until
the computer gets the = the IMUs up?

cC Stand by,

cC Okay, CDR., After the turn-on sequence im
compliate 1e'11 be ready. That takes about 90 seconds.

chRr Okay.

cc We've only got about 2 minutes left herve.

Why don't we hold that - Honeysuckle. We might get a crop-out
in data here betwveen Carnarv n and Honeysuckle, here. It
looks 1ike about 20 seconds or so.

CDR Okay. We'll hold her.

END OF TAPE



vy oy wme SRy LW, cwe ' vg dack
or sbouti-4=1'2 winutes. Ca Coe
© L % 0kays Here comes your (gaxdble) -
Boter Y Ok gw,  We'lre ready, '
Cet 1t,
Skylab, Houston. PYor info, we have re-
tranemitted to you message 105; that's the message we sent up
vay sarly in the mission for mating the probe and drogye
+'d we retrarsmittad the contingency undock procedure Just
o make sure you have both of thome on board, They should
be in the teleprinter.

PAO Skylab Controi at 1 hour and 54 minuten
and 11 seconds Greenwich mean Lipe. We're now out of range
of the Honeysuckle tracking station, and we have 27 minuten
and 52 secnnds unt!{l acquisition of cignal at Texas. The
crev should now be ready to begin activating the power
systems of the command module, which has been lov powered
using about B00 to 1,000 watts of electricity from the
#olar povered electrical systema of the Sky)lab cluster. Be-
ginning the next few kovrs, we will change over to power
vithin the z>mmand module rather than uging that electrical
povwer generated by the space statior {teel®, While Commander
Conrad brings up the command module power, Chief Scientist
Joseph Xerwin will shut down the waste procexssing cquipment,
and close out tne :omputer contrcl and display panel that
is used fo1 conducting %olsr experiments on tne Apolle
telescope mount., Pllot PMaul Weite will assetsat In both the
roamand module power-up and (n the final stepe of deactivating
the spac~ station for the coming mrnth of unmacned operatfon.
That command module scti{vattion begins about now, and {t &, _yld
take thowm approximately 2 hours 43 minutos te complete
activastion, Folloving the sctivation of the command module
and the other activitiesn required to porer down the orbitay
worke'iop and other areas of the Skylab cluater, the crew
will don thetir suits beginning at about 4:40 reenwich mean
time. That's about 20 minuten befors midnight tonfight, and
that shuuld take them sbout an hour and 10 minutes, Sutt
donning will be completed then, and rlosecut nf the space
station takes place between 05:50 and 07:00 Creenwi-h mean
time, before 2:00 a, m. central daylight time, and then
preparations are made to undock the otbital - undock the
command module from the Apace stati{inn. This {a S“kvlab
Control. We're 23 ainutes and 7 seconds from acquiattfon
of signal at the Corpus Chriatt, Texas antenna, and wve will

return before that time. It's now 56 minutes and
after the hour.

oy .

20 arconds

EXD OF TAPE

r

up agasin thfohgh??i?ﬂwwf;vﬂq



-‘j{iﬁ#‘f"“"”wmmms y wr TRYIN I AR e . o

- gLetr’ ucanssn
“Times 21118 CDT. 3’!02310 GMT

oy S e e Ly v - o
ri“'h_ ’ & - Y“ ‘_ﬁ\

B i !bis io Skylnb Control at 2 hours -
18" minutes a8d 45 seconds Creenwich Nosa Time, we're T
nov about & minute and a half from acquisirion of signal

at our Taxas stetion. We - we'll etay alive for air-to-
ground from Taxas.

cc Skylab, Houston. Statemide for
16=1/2 minnres,

CDR Roger. You want (garble) accept,

cC That's affirmative, Sir. We're ready

wit* yor~ wniinks and we're alno stand by to monitor your SPS
cepress on page 2-12.

CDR Okay that's coning up right now and
you got (garble)

ccC Now walt r minute, Pete. We don't
have any data vet.

COhR Oh, okay.

cC Oxay, CDR. Data looks good now, you
can go ahead.

CDR Ok ay.

CDR (garble) zero pressurizing
(garble) degrees, (garble) 1t must be on the ground.

cC Say &again, Pete, VWe had a pnor comm
here.

CBR I said, it's barely coming 1t into the
green nov, how doea f{t look to you on the ground,.

ccC Okay. We're having data problems again,
soon as ve get it squared awvay, ve'll take a look at her,

CDhR That's nothing new,

cc CDR, Houston. We're seeirg the preasures
nov and they both look good to un.

CDR 1 indicate that 1t's still alowlv

cravwiing up. 1 ask vhether vyou want me g to Delta, vou
vant me to go and come back to auto now.

cC Okay, CDR. You can go back to AUTO,
CDR Roger.
cC And CDR, for info ve retransmitted the

message on nooking the prore and drogue together and the

contingens
undock proredures and both of those should be in the

teleprinter,

CDR Locks to me like now we uant the one
message, which is the one ve already have.

o You - are you waaving vou Jor't have message
0105 onboard?

CDR That's right, you sent =+ the other ane.
That 1 already had.

ce Nkay. We'll check tha: out Pete. We

haven't - {f we find ve haver't aent N105, wve'll resend ¢,
That's the one thais hook photo - the prahe and drogue

CDR The weanagr vou fraramitted was
231781 which ! alresdy got.

together,
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‘ T : Okay. tha reason we sent that ouo.
e Juut”'lutoc to makd ‘surs you had ft. 1 Ruow you said

‘you:had 4t, but we d1d 1t just as a precautionary

We'll send ¢ again,
- CDR You guys don't trust me or som:thing?

END OF TAPR

Ymeatute and.we will ensure that you get the other nni.aga.
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Read you loud and elcut.
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CDR R4, Roueton. Arv you therae!?

rc Roger. Go ahead. '

cc CDR, Houston. Go aheaad.

cc CDR, Houston. We " +d a handover then.
Woe're standing by.

ceC CDR, Houston.

CDR Go aheasd.

cc Okay. Were you calling just a worent ago?
We had &2 handover there, and you vere cut out.

CDR " Yes, what is the undo-king time?

cc Roger. It should be on the pad ve sent
up .

CDR Okay. We'll use that one.

ccC Okay. It's still gond. 15:34:13 and 1
almno have your P52 stars for you that goes on page 2-22, 7130,

cc I guess that's really about 740 i{n the
Flight Plan now.

CDR What's the page”

cc rave 2-32,

€C That'll be sntara 37 and 42.

CDR Roger. Stara 37 and 42. The undsck time's
15:34:13. Right?

cc That s sfflrmative, And your up-linke are
complete.

ChR Yea, coming back tomorrow.

cC Skylab, Houston. Whenever {t's cconventenc,
we'd like teo met an update from the SPT and the PLT.

PLT Okay, the SPT hasn the urine locrers ntowed
in the command module; is presently stowing A-7,.

c Roger; copy.

P1T The PLT {14 in a short hold, waiting for the

time to come up. We're going to do the command modu.+'w
power transferred fnternal.

cc Roger. NHe copy.

c. CDOR, Houston. That meesage 13% -ught to
be on toard now,

PLT Okay.

cce Skylab, Houst n. We' re 1} minute 9 LOY,
Madrid's cowing un at 4] with a re-order du-

PLT Roger,

P AO Skylab Control at 2 hcucs 3] miruzev and

40 seconds firev :wich mean time, W2 have lnat afznal -ver
our = ounr Fermauda tracking etati{inn and expect ¢ acq.ive agaln
in a Tiettle over ' minutes at Madrid, Should teke nsarly

“fexas comm tech,’ los&toa. cown’ toebc Aat’ l.ﬁh,ﬂ,
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activats the: ¢ommaad module, and to also cosplete the major
¢loseont ptéeodatdl on America’s firat space station. Dburing
this last pass Commavder Conrad was powering up the 8PS « that's
the walin engine, the service propulsion system engine of the
command module, pressurizing those tanks - fuel and oxygen
tsnks on the SPS. And - that's done manually up there and
then put back in autowatic once the pressure reaches the pro-
ner level, 8o, that wvas completed during this last pass as
part of the activation of the command module. At the same
time, the other two ¢7ev memhers are working on deactivation
of the orbital workshop and oth:r areas of the spacecraft.
Shortly before midnight tonight, Houston time, the crew
members are scheduled to begin getting into their sufts. One
of the crev members, however, will remain unsuited untii after
the tunnel {s closed up, We expect that MDA hatch closing to
take place about 1:10 a.m. Previous to that, the - one of

the crew meabers will be asked to participate in he probe

and - probe and drogue activitiea. That was the teleprinter
pad mentioned during this last pass that - that had not heen
sent up in time for the crew, sand that was sent up over the
United States, 80 they'll Ye taking a look at that very shorrly.
That teleprinter pad gives interim docking procedures that,
assuming the probe cannot lockxed and drogued noraally, the
susmary it vequiream shortly - it requires the crevmen with the
longest resch to remsin unsuited until sfter the tunne' close-
out, That's the probe and drogue installation. The concept

is to mate the probe and drogue in the multiple docking
adapter, pull {t into the tunnel ac the last crewman enters

the command module, and close the multiple docking adapter
hatch with the lanysrd before installing :he probe and

drogue. Lanyard is to be used t0o close that hatch, The hatech
is locked by reaching around the edge of the drogus. We don't
know st th'!s time which of the crewmen will ds that job, bhut
that'll be the one with the longest reach, and ve're not cer-
tain which one will be given that responmibility, but he will
remain unsuited, unlike the other two, This {s Skrlah Corntrol,

We'll remain lfve for atr-to-ground from Madric. We're approach-
ing AOS.

END OF TAPE
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w T Y e potsidbility that he will remain wne . | -
suited, unlike’ the 'other two. This s Skylab Control. Wa'll AL
rerain 1ive for air to ground from Madrid. We're approaching
A0S there now. Skylad Control at 40 minutes ufter, remain-

ing live fov air to ground.

cc Skylab, Houaton. Through Madrid for
7 miuutes.

cC 8kyladb, Houston. Six minutes through
Madrid,

CDR Raoger.

cc Skylab, Houston. We're about 30 meconds

from LOS. Carnarvon 1s coming up at 19. You're looking
good going over the hill.

CDR Roger.

PAD Skylab Control at 2 howrs 49 minutes
and 25 geconds Greenwich mean time. We have losat signal
st the Madrid tracking station. Expect to acquire Carnarvon
in approximately 38 minutes, Togz clarlfy anything that
vas misunderstood on that last puss. The toleprinter pad
sent up to the crew is an optional prozedure not ithkely
tc be used unlens there f{s difficuity. These are interim
undocking procedures. Assuming the prohe -annot be lockea in
drogue normally, A summnry again of that .8, In the event
that the probe and drogue do no. crounnect pruserly -8 wagy

@ the cane during some difficulty we had {n the original

docking with the workshop followirpg the fly-around, when
the crew first arrived at the space statior. Assuming that
probe and drogue duv not interiock properly, this {s a pofnt for
fitting into an opening fn the drogue. If that probe daoen
not lock normally irn the Arogue 1t will require the crewe
man with the longest reach, preaumably oo Keruvin, to
remain unsafted until after the tuyniel c1l scout, that (s
the closeout of the tunnel betweer the “DA and the command
module, At that point, hie job will he tn mate the probe
and the drogue In the MDA, to take the hardwar - hack {nto
the MDA, and to Jo it » - *-nd, rat‘er than automatically.
And then pull {t into the tunnel 'vrupsen the MDA ard the
command module, Thise &8 & prorrdure that vas fust wear

up over the United States during *“ig laat DaANR, The pro-

cedur= {a one that'a probiply no- polrg to be likel-,  Thew
have tried the probe and dregue mveration ifnaside the apace

station after that difficulty with undocving ard helleve

they have gzot it aperating properly, Ter timea ther tried
it and 1t aucceeded each time, but it fe a povainiit: that
{t will again cause thea sowme difticulty. Talsa Ls a pro-
cedure sent up to take care of that A1 fficulry. «n that

event, the last crevman vould en*sr the command rodule,
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celese the MDA hateh using a 10 foot leng rope, and inatall
“the probe and drogue by hand and lock tha hatch by reaching
sround the edge of the drogue in that command mndule tunnel,
S0 this ls a interin undocking procedure sent up in the
event that they do have some difffculety with the probe and
drogue interlock as taey did have at the time of the beginning
of the Skylab misston. This 1s Skylab Control. Our next
scquirition of signal 36 minutes froa now at Curnarven
station. This s Skylad Control, S1 minutes 45 secondn
after the hour,

END CF TAPE
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o lt,lab ccatrol at 3 hour-. 17 -&nuto-.
s ‘Cfttlvtch Nean Time. Ve azxe nov approaching .
ucquioit!oa of signal at Carnarvon - Carnarvon in Australia
and expect to have that acquisition in adbout a minute and
45 seconds. Ve will temain live for air-to-ground from
Carnarvon.

cC Skylab, Houston. We got a low elevation
pess, 8 couple of minuteg through Carnarvon. -

CDR Okay, Hank. I did the P52 a little
early. Llet me give you the data.

cc Okay, gn ahead,.

COR Okay. Star 40 and star 45, 5 balls,

plus DO0U’S, minus 00031, minus 000C) and the LMT, | guess,
off - nowv 65 was 03, 02, 00N0, which 1 puess 1 0702.
It's pnoney time.

cC Roger. We copy.

SPT And Houston, SPT. 1(Now that we're
finished wicn the nt-r tracker, may I configure the ATM
fcr Quiencent,

ccC 1'1) <ee SPT,

SPT Okay. Yon guvys check up on me.

SPT Where's your next RAD, wscot?

cC Say again.

SPT Where's the next maln contact,

cC Okay., We'll drop cut herr for just a

winute or so, We 11 come ur on Honeysucklo at 28 for a
couple of minutes.

P AD Skylab Control at 31 houre, 27 minutes,
and 22 seconda Greenwichk dean Time. ®w> have row [oat
signal at Carnarvon and don't expert to scquite agaln for
anotker & minutes when we will be acquired by Hur other
Austraiian *racking station at Honevau.kle, Thi, s
fkviab Contrel at 22 minutes and 40 seronde after the hour,

E'D OF TAPE
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PAQ AL T lhylcb COatrol at 3 houwrs 24 minutas

‘ aud 53 ‘seconds Creenwich meam time. Ve are nov approaching
the Honeysuckle tracking station's area of coverage and we
will stay live for air-to-ground frcm Honeysuckle. We are
approxivately 1 minute and & half defore we expect ac~
quisition at Honeysuckle.

cC Skyladb, Houston through Honeynuckle for
about a minute and s half.

ccC Skylab, Houaston. fbout 1 minute unti'
LCS., We'll be coming up on Goldstone at 57.

FAO Skylad Control at 3 hours 29 minuten

and 51 seconds Creenwich mean time, We heve now lost

signal at Honeysuckle and expect to acquire again {n 26
minutes and 53 seconds at Coldstone in Calf{fornia. That
will be our next acquisition of sipial 26 minutes atd 45
seconds from ncw, It'e now 10 minutes after the hour. This
is Skylab Comtrol.

END OF TAPE



: ecofids. frow acquisition of signal at Goldstone tracking

“ffi5ij8ﬂylab Control at 3 hours 54 wminstes and
weonds Creenwich mean time, We are now 1 minuts and 54

statioW in California. This 1s an extended United States

_pass, ttacking scross all three of the continental antennas,
- one at . goldrtone, one at Corpus Christi, Texas and the other

at Mercitt Y'sland, Plorida. And we will remain live for
air-to—gtowﬁi;fton the United States trackiug stations.

_ €C - Skylab, Mouston; stateside for about 16
ainutes.
CDR N Roger. Do you want P0O 'and ACCEPT?
cC - Rogexr, You ran go shead and give 1t to us.

It'11 be about 4 more minutes over Texas vhen we uplink the
clock sine,

CDR . Okay, that's going to be PET, right?

cc ‘ That's affirmative.

¢obe . - Hocray, 1 got it righe,

CDR _ Yos®'ve got POC and ACCLPT now.

cC Okiay, sir. And for irfo, thne electrical

system looked reasl good going over the hill there at Honey-
suckle, and we'wve chkecked cut the E-mod and it's ockay.

ChRr And I°12 tell you we're on page S5-8 n
that command module sysatems checklist doing the pie-docking
switch first look at the panels checkn.

cC Rogar, and can we gt an update on the
SPT and PLT?
PLT Yes, the PLT has Juwst configured - just

finished corfsguring the SPS circuit breaker and how abdbout
1f you guys verify your command capability?

cc SNileo.
CDR And the SPT 1s helping me, because he's
up to where he should be.
¥ PLT : And did you verify ATM command capability,
Huuston? -
cC degitive, air, Nov that you are through,
ve're golng to give it a go.
PLT Skay,
PLYT And Henry, vhat I have not done yet, %Hut

I have had 1t at the apprrpriate places on back out at the
Jorkshor - i1a the heat exchanger fan, OWS heat exchanger fans
are still zunning. 1I've added the switches to my checklist
further down, and 1've sdded the circuit breakers to my
checkiint further down.

ce Roger. Copy.

cC CDR, Houston. We noticed Yyou got a C&W
there. Was that - did you enablec S Bravo?

cow Yes, {f you remember, both of them are bad.
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Alfa and Bravo are bad., 1 think quad A and guad B arw bad,
Quad 3 OFF/SCALE HIGR 30D and we got both of those shut off.

ccC : Roger, copy.

ccC CDR, the PT's ''n, the computer's yours.

CDR 1hank you, sir.

of) ¢ All right, Houston, are you atill} there?
cC Roger. Go ahead.

copR I think in this one on page 55-10 panel

377 -~ 1 think you want the GLYCOL to RAD SEC valve
to FLOW instead of BYPASS per the new procedure, right?

cc Stand by 1 on that, Pete.

PLT Houston, how about either turning the TV
on or let us hit COMMAND RECESS, pleane.

END OF TAPE
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S ¢e % | - Go ahead and hit.command reset,

. ec - e " CDR, Houston, I thiunk that in page
2.42 there of the checklist, we don't do page 3-10 in the
CSM Systems Checklist at this time. Ve catch that s
little later down the line, and there we'll cinfigure that

system proparly.

~ CDR That's not vhat it msays in my book -
wvait, hold 1¢t.
CDR It says - in my book on page 2~42, it

says "F5-7, 8, 9, and 11, except panels 4, 230, 201, 98, 12,
ard 351." You don't want to do page 10, is that what you're
telling me?

ccC . Roger. Page 10 wasn't in that list.
On page 2- = 2-38 your copy - -
CDR - ~ it says "Start on F5-1 and configurc

all panels on 5, 7, 8, 9, and 11 except panels 4, 230, 201,
98, 12, and 351 which are on those pages. (gactbled) you should
do.

ccC . 1've got affirmative and the
ateps that on 510 were accomplished on page 2-38, and we did have
a change in there where we went to normal.

CDR That's right. 1've already done it.
Just wanted to confirm {it.

cC You're correct.

cc Skylab, Houston. We've been watching

the primary refrigeration loop here pretty closely, and

{t doesn't seem to be performing properly. In fact, the
whole loop seems to be alowly warming up. I wonder Lf
somebody could run down and check panzi £il and check that
all the circuit breakers are closed.

SPT 1 did that twice; I'11 do 1t again.

CDR Hey, Houszon. 1'm getting ready to
terminate the 02 purge here a little wvhile, okav?

cC Roger.

CDR Thank you.

SPT Houston, all the circult breakers on 611
are closed.

cC Roger. We ccp7.

cC And, SPT, for you info, all tre ATM
command checks were good.

SPT Roger. Thank you.

cC Skylab, Houston. We're about ! minute

to LOS. Madrid at 18, with a recorder duwp, and C"'R, vou
can go to block.

PAO Skylah Control at & houre, J& reinutes,
and 9 seconds Greenwich mean time., We have loat sfiznal at
Bermuda tracking statinn, and expect to acquire apain in
about &4 minutea at Madrid. During thia last pass, the
crew was inforwed that we had discovered a problem with

primary coolsauy loop in the orbital varkahor; thie je



i not.the sase ¢oolirg system that operates the airlock’
module and the telametry equipment. both the coolant loops

and the sirlock module had given us some trouble with

" aticking tamperature control valves sarlier. This s a

separate systam - system that feeda the food freezars,

wardroos freasars, water and urine chitlers in the

orbital workshop. At this time, it appears the temperature

on that orbital workshop primary refrigeration loop or

coolant loop had moved up several degrees. Food freeters

are still well wi’thin the safe range, but should those

temperatures ¢ontinue toc come up Aas they have been,

approximsately 5 degrees, moving up from about temperatures

ranging around 7 or 8 degrees below zero Fahrenheitr to

0 to 5 degrees balow zero Fahrenheit. If those temperature

do continue to come up, the secondary coolant loop in

the orbital workshop will come on line, and the primary

one will be shut down automatically by a computer aystem

that does handle that problem. But there is some

concern here that there may be a problem; that the crew may

have by accident made ¢ mistake in the configuration

of controls for the - the coolant loop. So that was the

reason that they requested a member of the crew go back

down to make a check of that and find out for certain

that all control are set the way they wvere instructed to

set them. That's a very - very small problem, but it's

(ne they would like to remedy bafore they crew departs.

Indication from Commander Conrad was that they are moving

along very well, approximately half an hour ahead of the

time line at the beginning of this pass. All three of the

crew membets were in the command module during the pass,

and one of them vas {natcucted to go back to the orbital

workshop at the other end of the space station to check

out that refrigeration loop. This 1s Skylab Control; we will

remain live for air-to-ground from Madrid in approximately

1 minute and 45 seconds. Thie ts Skylabd Control remaining

l1ive for air-to-ground,

END OF TAPE






it Shylab, Houaton through Madrid 9 winutes. .
R W% . Roger, Mank., We checked all the freezer -
dootre’ and that, Everything's latched up secure. The only
thing that's different is the SPT has taken out all that
frosan urine, and he put some warm hardvare in there. But
i1t was juet the empty irains and that (garble) wasn't much,

ccC Roger., That doesn't seem to be the
- prodblem., Wa're a little puzseled about the thing., Our
telemettry seems normal. The valves and everything
in the right placea, however the loop seems to bde varaing
up. ’

PLT Okay, 1 also got a question for you on
the configuration of the breakers on panel 613, Rcgarding
the SAL power. All th: SAL outlet breakers are open
except plus Z outlet 1. 1Is that Tealiy what we wvant?

ccC Okay. That was one of the changes we
uplinked Paul, the configuration there should be atll
those experim:nt circuit breskers open except BUS 2, SAL
OUTLET 2 minus 2,

PLT Okay, we didn't get it, It didn'te

show up in the dook. I'1ll cha.ge it. You want the one
5149 plugged into, right?

cC Say again,
PLT I figured you want the one that S149
is plugged into.
cc That's affirmative,
CDR Hey, Houston, you atill there?
cc Roger, for atout 3 more minutes.
CDR Well, when we got the television in the

rendezvous window, and Jou can command it on anytime you want
to get a check on it. See 1f you like that new lens. We
changed lens.

¢ccC Roger. Our telemetry looked good and
for the PLT, we've got your reg adjust settinpa for you,
PLT What reg adjust mettin;s? 1 was Juste

marveling at how EGIL figured it all out so it came out
exactly right wvhen we unhooked the CSM.

cc I think this in - he's pot a faflure
here and he wants you to adjust BUS 2 clockwise to increase
the PCC total 2 by S ampse,

PLT Okay.

PLT Row's that look?

cC Okay. It locks good to us.

PLT Okay,

cc Skylab, Housron, about 30 meconds from LOS,
Honeysuckle at 04,

PAO Skyladb Control at 4 hours 28 minuten

and 26 seconds Creenvich mean time. We have lost signal



-8t the Madrid tracking station, and are now cut of range
“of signal for 33 minutes and A3 seconds. During the last
5o w pass wa did have some prodlewm with the refrigeration prie-
v mery coolant loop and they are still looking into that
;" here at Mission Comtrol, Plight Controllers believe that
-4t may otill be & switch problem rather than anything act-
" ually wrong with the line. Temperatures remain very =-
very vell within & safe range, most of the food freezers
8till around zero degrnes, the lowest of them being about
5 degrees below zero Fahrenhei:. The refrigeration systen
is set for a freezer range no higher than minus 10 - I'm sorry
no higher than plus 10 degrees Fahrenheit for long term
food storage, That neans that they still have a range of
abovt 1C degrees higher to go and should the temperature
continue a trend up towards thar 10 degree upper limit for
temperature on the f{reezers, the secondary coolant loop
- would be automatically activated by the control panel of the
refrigeration system. This is Skylab Control at 29 minutes
and 36 seconds after the hour.

END OF TAPE
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Aud eoaeluding as the command module paesing out of range at’

04:07152 a.n. central daylight time. Following the flyaround,

the cosmand wmodule will fire ite small resction control

aystem engines fcor 23 seaconds at 04:40 a.wm. central daylight

time, and dbegin moving slovly avay from the space station.

The astronauts will slow thetr craft 5 feet per second or

about 3 miles per hour, dropping behind the Skylab cluster

as they fall into a lower orbit. The maneuver, called

separation, begina over the Indian Ccean 2,000 miles south

ot Madigascar at the nearest point to the Antarctic Continent,

The lower orbit will alao be a shorter orbit, so the

anlover-moving command module will pavy beneath the space

station and muve ashead of it. Following separation at

$:05:30 a.m. central daylight ti{me, Friday morning, the

main engine, or service propulsion aystem, will be fired for

10 seconds as the command module flies backward. The

breif firing of the powerful SPS engine slows the spacecraft

another 264 feet per second, or about 180 miles per hour,

driving 1t out of 1t's nearly circular orbit and inte an orbit

about 269 miles st its high polnt, and 104 statute miles at

the low pofint. The orbit shaping maneuver is conducted

over the Philippine Sea 600 miles eant of Mindanao. The

finais burn, a 7-aecond firing of the main engine,

slows the conmmand module another 190 feet per second, or

130 miles per hour, This retrofire ~sncuver 18 conducted

at approximately B8:10:43 a.m. ~entral doylight time over

Southeast Asia., The retrcfire muneuver puidez the

phase elapsed time rlock, or the PET clock, which is now

used to ccrduct these {inal activites, Because retrofire

culculationa change constantly, the PET clock, called tae

phoney clock by an aatronaut earlier tonight, !a art and reset

to conduct - to conduct retrofire at exactly 20 hours on the PFT

clo~k, With other eventa - In the srgquence time t both the
fhase ejapsed time clock and the Greenwich mean time clock used
during moat of the Skylsb mimsion. The apacecraft - apacecraft

begins dropping Iin towards the atmosphere following retro-
fire, and reaches 400,000 feet sititude at about V¢ minuten
8:00 a.m. central daylight time. Spiashdown [« acheduled
for 8:50 a.m, central daylipht tine thias morning swome

B30 miles southweat of San Diepgn, California, The predlcted
impact point ims 24 degrees 46 rinutes north latitude, and
127 degrees 4 minutes weat longlitude, This :~ Skvlah
Control at 19 minutes and 5 seconds after the hour. Our
next acquisition of msignal 5-1/2 minutea fr.-m now at Hawail,
Ihis {8 Skylad Control at 19 minutes after the hour,

END OF TAPE
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5 PAD s Skylab Control at 3 hours 22 minotas - it
and 59 secorda Greenvich mean time. Wi are appreaching ‘
acquisition of signal at Havail inm approximately 1 minute
and 50 seconds. During this pass we should get some addi-
tionel data on the temperature chaages on the secondary
coolant loop, which did not appear to be having a part-
fcularly beneficlal effect at Roneysuckle. They are going
to take & look at that aud see whether oy not they want to
go back to the priwmary lovp during this pass. So wve'll
atay live for air-to-ground from the Havain lslands track-
tng station., This is Skylab Cortrol at 23 wminutes 23
seconds sfter the hour staying live for air-to-ground,

cC Skylab, Houston through Hawail for
7 minutes, And we have switched back to the primary loop
on the refripgeration system.

PLT Roger. How does {1t look?

ccC Tt doecsn't look pgrod to us right
now. We're still amoking 1t over.

ChR Senorndary loop look good?

ccC Nepative. It didn't look good either.

SC Holy Christmas.

SPT Waa it something we did during clerseout
that's not obvious?

cC Not that we can tell., We'r> thinking
of the possibility now that we may have a radliator frozen
tp.

[l

foue

(o0 e et e

cC We're in this high Beta now. We're {n
a situation where the radiators are meetinp thelir coldest
temperatures, They're pointed away from the Sun all the
time and no albedo from the Farth on them.

CDR Hank, we have (gzarble)

cC Roger., Copyv.

ce And for the PLT, the command checks
all turned out good, the AM command ch cka, and for the
CDR, scars 37 and 42 are stil] good,

PLT Hank, the PLT {s holding at the top
of page €7,

cC Rog. Copy.

cc PLT, are you down In the experiment
area’?

PLT No str. I'm out of the workshecp and

all 1ights are out and ['m in the MDA, 1 can go back down
if you want,

PLT Wwhat do you need, lank?

ceC Okay, we're just diacussing here now,
Paul, we decided - wr were going to have vou swii:th over to

pump 2 on primary loop, but we decidrd we'rn going to leave
it on pump 1,

PLT Ok av,
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Goldstene at 33,

CHR Okay, vell, we're going off the conm here

for a 4inute. We're pulling the uobilical.

PAO . Skyiab Control at 5 hours 321 minutes
snd 37 smconds Greeunwich mean time. We have temporarily
lost signal as we pase out of the range of the Hawaitan
Islands tracking station, but exprct to acquire
agsin at Cnlds:ione in California in approximately 213
meconds. We will remain live fov air-te-ground and a
call from the spacecraft communicator, Henry lartsfleld.

END OF TAPE




from down-hare. We do axpect that probiably at tha

- Casary Islands station or possibly shortly thereafter,

ve may 40 an maneuver - 45-degree pitch maneuver, using
either the. orbital workshop's ~ the Skyladb workshop's TACs
gas, thats thruster attitude control system gas, or using -
posaidbly using the command module's engines. Right now,
that hasa’'t bdeen dec'ded and that'se atill being considered
here at Mission Control; they are doing a plan for that
attitude control maneuver. It will take some time to get
exact data for the maneuver. This is Skylab Control. We
will remain live for air-to-ground from Bermuda in
approximately 1 minute.

END OF TAPE
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R 8kylad, Houston., Ve're having & little

. trouble ;iiceting antennas from the ground. Could you give
" us commadd reset?

‘ CDR Want 1t left there cr you want 1{t
back in normal?
cec Roger. We'd like to go back to normal.
CDR We'll do that.
cc Skylab, Houston. We're still having

trouble with the antennas. Could you tell us the position
of your two S-band antenna switches?

CDR Okay. They're in op EC and (gardle)
cC Roger. We copy.
CDR 1'm still 1n the process; 1 just finished

reconfiguring the comm. That may have been part of your
problem. S~BAND POWER AMP PHASE MODULATOR X-PONDER 2 FLIGHT
BUS breaker was open for awhi{le. 1 Juat closed it again.

cc Roger. Copy.

ccC Skylat, Houston: 1 minute to LOS. Canaries
At 45,

PAO Skylab Control at 5 hours 53 minutes

and 12 seconds Greenwich mean time. We have lost signal

at our Bermuda tracking station. About to pick up signal
again in 2 minutes« at our Canary Island tracking station.
We will remain live for alr-to-ground at Canary Islands,
They're still considering the attitude maneuver. They have
checked with the medical Pecple to determine the effect

on the food in the freezers at higher temperatures. The
medical people indicated that a 10-degree temperature for

8 24 hour period would have no adverse effect on the foods.
And for that reason they may decide to poatpone this
attitude maneuver until after the command module has de-
parted from the orbf{tal workshop. That attitude maneuver can, of
course, be performed from here at Mission Control. Sc we
still are indefinite about whether the attitude maneuver
vill or will not be performed. Flight Director Neftl
Hutchinson indicated that he would prefer not using the
coamand module to perform the maneuver, but of rourse, it
could still be performed by the command module. e Are

1l minute from scquisition of signal at Canarv Islands, and
ve will stay live for air-to-ground from Canary.

END OF TaAPE
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- @¢. - ¥y Skylab, Houston through Canary for
9-1/2 minutes., S :
8C - * Roger, Houston, How do you read?
cc Roger. Reading you loud and clear.
sc ' Okay.
ce Skylab, Houston, We'rxe pretty much

convinced nov that we're going to have to do a maneuver to
put that radiator in the Sun and we're still looking at
the possibility of doing 4t with a CSK. The reason we -
we can't get s handle on the TACS ussage and of course you

know the TACS is critical for us and well, we're still debating

whether to do it with & SWS or the CSM and we should have
s decision on that by Carnarvon.
s¢C Well, don't ask me to do it in the next
l1ittle bit, man, we got tunnel, drogue, probe, suits, junk.
can't even move in here right now. You can forget us for at
least an hour 'til we get this command moduleatraightened
out. PFor us to maneuver, you couldn’t ask for a worse time.
cC Roger. We're taking that in’n acrount,
Pete, and we'll be switching over to PET now, atl times
are being PET and Honeysuckle will be coming up at 30 PET.
1'11 be handing over to Richard nov. Keep it in the groove,
and wve'll see you in Houston in a couple of days.

CDR Roger.

cc So long.

CDR Thank you for everything, Hank.
cC Okay. See you guys later.

END OF TAPE
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, “PAOT . . Skylab Control, I have 6 hours, 6
minutes Greenwich mean time. Ve have lost signal now ovar
the Canary 1slande tracking itation. Do not expect to
acquire again for 34 minutes and 13 seconds at vhich time
ve'll acquire at Honeysuckle, Australia. Long period of

LOS as the spacecraft travels to the southeast aAcCTOSS

Africa. During this last few moments of Canary Ialand

pass, spacecraft communicator Henry Hartfiald talking to commander
of the Skylab Mission Charles Pete Conrad indicated that

ve are now still considering that attitude control syitew,

do belfeve it will be a attitude control maneuver. We do
believe that it will be necessary to do some sort of a
maneuver to put the radiator end of the orbital workshop in
the Sun, or at least shine mome light on it for mome period
of time probably for 1/2 to 1 revolution above the

Larth or approx.mately 45 minute~ to 1 hour and a half. At
this time, it's not been determined whether that should be gone
beforte or after undocking and also it's not be determ.ned whether
it will be done by the command module eng.nes or by the

TACS gas equipment, that's the thruster attitude control system
gas thats used on the Skylasb workshop for mane- ering. One

of the concerns here, 1ia consumption of TACS gas, thruster
sttitude control system gas . was used quite heavily in the
earlier parcts of the mission. becauste thermal control

problem. We still do have a more than sufficient aupply,
approximately half again of what will be required for the
completion of the Skylab missions but because we began with
roughly double what was “required for the Skylab missfons,
there is some concern that wa're using too ruch TACS and we
wvould like to conserve. as much as posaible {n case of

future difficulties. Because of that, it may be that
Commander Conrad will be asked to do the maneuver using the
command module engines. A maneuver under conaiderat{on

right now is a 45 degree pitch down, which (s to say the

nose of the spacecraft - forward end of the spacecraft will

be pitched down maneuvering that rear end of spacecraft

up into the Sun & little more. Spacecraft remains in

sunlight now, a&ll the time, because of what are called high
beta angles, that iz to say, the angle of the orbit ~f the
spacecraft i{s such that the Sun !a alvays in line of afght

of the spacecraft and it never passen beneath -~ behind the
Farth and out of sight of the Sun. That began at 11:00 a.m.
central daylight time on Thursday and continue for about

4 days. Has the advantage of providing electrical launchers -
electrical energy to the spacecraft, higher levels than we
normally would experience. Normally we spend approximately



" ghylab Contrel, 1 have 6 hours, 6

Yf-{nuioo Creenvich mean time., Wa have lost signal now over
" the Canary Ialands tracking station. Do not expect to
- sequire sgain fcr 34 minutes and 13 seconds at vhich time.

we'll acquire at Honmaysuckle, Australia, Long pariod of

LOS as the spscecraft travels to the southeast across

Africa. During this last few womuonts of Canary Island

pass, spacucraft communicator Henry Rartfield talking to commander
of the Skyladb Mission Charles Pute Conrad indicated that

ve ars nov still considering that attitude control system,

do believe it will be a attitude control maneuver. We do
believe that it will be necessary to do some sort of a

maneuver to put the radiator end of the orbital workshop In

the Sun, or at leas: shine some light on it for some period

of tima probably for 1/2 to 1 revolution above the

Earth or spproximately 45 minutes to 1 hour and a half, at
this time, it's not been determined whether that should be done
before or afrer undocking and also it's not be determined whether
it will be done by the command module engines or by the

TACS gas equipment, that's the thruster attitude contrel system
gas thats used on the Skylab workshop for asneuvering. One

of the ccncerns here, {8 consumption of TACS gas, thruster
attitude control system gai was used quite heavily in the
earlier parts of the mission becsuse thermal control

problem. We still do have a more than sufficient supply,
approximately hslf again of what will be required fer the
completion of the Skylab missions but because we began with
roughly double what was required for the Stylab misasl{ons,

there {s sone concern that we're using too much TACS and we
vould like to conserve as much ar possible in caae of

future difficulties. Because of that, it mev be that

Commander Conrad will be asked to do the maneuver using the
counand module engines. A maneuver under consideration

right nowv 1ia & 45 degree pitch down, which is tn a1y the

nose of tle npaccraft - forward end of the spacecraft will

he pitched down maneuvering that rear end of spacccraft

vp into th> Sun a little more. Spacecraft remains in

sunlight now, all the time, becasuse of what are called hiph
beta angles, that is to ssy, the angle of the ovbit nf the
spacecraft ls such that the Sun i{s alwavas in line of sight

of the spacecraft and it never passes beneath - behind the
Earth and out of sight of the Sun. That began at 11:00 a.=.
central daylight time on Thursday and continue for about

4 days. Has the advantage of providing electrical launchers -
electrical! energy to the spacecraft, higher levels than we
avrmally would experience. Normally we spend Rpproximately {
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considering the possibilicty of doing that command module
saneuver, to maneuver the entire 100 ton spacecreaft in

order to point those radiators at the Sum in event the
coolanol in the radiator is frozen at nne point. That's

of course, nothing we know for certain at this point. All

we do know is the temperature have moved up over

the past sevoral hours and the food freezer ares and »n

the primary coolant loop of the orbital workshop. This in

to romind you again, this {s a distinct coolant loop from the
coolant loop in the airleock modules, those coolant loops

are used primarily for telementry systems and for the ATM
control and display panel had given us a gool deal of

trouble earlier primarily because of the stuck valve, stuck
temperature control valve {n both the primary and the

secondary loop. Those airlock module loops arz2 working

fairly close to properly, primary loop is now working at

propur temperature ln the afirlock module, the secondary loop

1s atil)l reading sbout 1 degree cooler than it is desired,.
There i3 some concern that that is not working as desired

it should work, it's reading 1 degree lower and appears that
the temperature control valve may be stuck 1 degree lower level
than desired. Certainly no prebleam or concern., This OWS
primary refvigeration loop the primary refrigeration loop

in the werkshop which serves the vardroom freezer, urine
freezcr and food freezer as well as the water chuller and

a 1umber of urine chillers, is reading higher temperatures

then we normalily had experienced. Only 1 uf them has reached
the upper limit for long term duration mission; that is the
urine freezer which is now ceading 10.5 degrees. That's

well above the desired limit - doesiced limit .ad this is a
correction - desired limit on the urine freezer is pluz 2
degrees rather than plus 10 deg-eesn. DPlus 2 degrees {s the
urine freezers maxiaum normal temperature reacing. The freczer
are allowed to read as high as plua 10 degrees. Only the

urine freezer has gone up above this desired level. The otherw
are reading in the 5 to 7 depree range, so they are utill in the
sae lev-~1s and not posing any great problems. Medical perrsonnel
in the food and nutritional arean were asked what effect

the long period of time at !0 degrees might have on the -

on the food in those freezere and they did indicate that

they would have no effect on the quality of the food at all,
that they could go on at a temperature several degrees higher
than they are now reading without any diff{culty. However,

the plus 10 temperature - wvell, the plus 10 temperature in

the freezers would have no adverse effect on the quality of frozen

foods, even over extanded periods of time. Two experiments =
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+« ' require ‘very precise messurement of gains ana losses in

water, calcium, nitrogen, and othar biochemical constituents
during space flights, might be clightly degraded by asbove
normal) tesperatures and the indicatfon ie¢ that plus 10
tempersture in the freezer for period of 24 hours might
degrade the data from - those two experiments about 1 percent,
which means there would be slightly greater error in the
data for iwo of the medical experiments. Very, very slight
change even {f it should go for 24 hours it no. appaars

that {n the next few hours ve'll do a maneuver to attempt

to varm up those radiators. That again, to r2peat, it

would not have any effect, even if the temperature was
several degress higher for a long period of time, 1t would
have no effect on the quality of the food in the frozen

food freezer in the orbital workshop. This is Skylab
Control; our next acquisition of signal 27 minutes and

46 seconds from now. This is Skylab Control st 12 minuces
and 40 seconds after the hour.

END OF TAPE
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- from sequisition of signal at the Noneysuckle tracking

L .;‘~“¢f:3kyiab Control at 6§ hours 32 i:nﬁttc
; and 4 seconds Cerasenwich mean time, or 13 hours 21 minuteas
‘and 21 ssconds.phase alapsed time. Ve are now still & minutes

OO

station in Auetralia. Here 1s soms update information on
the problem on that orbital vorkshop refrigeration systewm.
The urine freeter, which 1s now reading sbouc 8 degrees
higher, as of the last telemetry data, reading about 8
degrees higher that its planned maximuam of Plus 2 degrees
Fahrenheit, 1s not in use at this time and wiil not

be -required vntil the beginning of the next manned mission
‘more than a month from now. It was used tc astore urine

for experimental purposes during the mission, but that
ur.ne has now been transferred to the command module area
and -'hers it's kept in an ineulated box. Only one temp-
eraiure sensor is located {in the radiator area of the
orbital workshop, where it's believed that there ®may bde &
blockage {n the flow of coolant to the refrigeration syatew
that serves the food freezers, wardroom freeiers, urine
freezers, urine chillers, and wvater chillers in the orbital
workshop living area. There {a only a single temperature
sensor there. That sensor ind!cates a tempcrature about

65 degrees above what is calied the poor pornt of coolanol.
Coolanoi is not s crystalline aubstance. Doenn't freeze in
the same way that water freezes to ice, but it does become
4 very heavy slushy liguid st about 160 deprees below

tero Fahrenheit. That's minus 160 Pahrenheit. The cenror
now reads a minus 195 as of the laat station, which (s atill
well above the poor point, but would have an effect on yeducing
the flov of the conolanol. For thie resson they are pre-~
sently here in Miosion Control -~ Flight Divector Neil
Hutchinson and his team of flight controllers cre con~
sidering maneuver possibilities to adjust the attitude of
the spacecraft, pitching it down 45 ‘agress to point the
radiator toward the Sun and warm tie tesperature up a bite
there. Flight Director Hutchinson indic..ted that he would
prefer to do the maneuver with the orbital workahop'a, or
vith the space station's own TACS system, that's the thruster
attitude control system, but at this time, it would bhe

very difficult to generate the amount of data needed on

the present attitude control system, the control

moment gyros and the associated hardware to make an exasct
calculation of the thruster attitude control Ayatem pas
required for that maneuver. Because of this, and because
of the desire to control TACS gas, it {s quite posaible
that they may ask Commander Conrad to do the maneuver

using the command module engines. At the last pass the
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ik EE R Hi, there. Ve'll all pressnrized doing
'out nuit 1ntngr1ty checks,
, ce nogcr. Understand, Fece. And we're
prepared down herxe to - ve're going to have a quick look
4t these refrigeration temperatures. We're prepared to com~
uand the maneuver here at lloneysuckle - to mansuvaer the SWS
to an attitude about 43 degrees to the Sun., And our big
plan 4is, Pete, is - depending on the temperature response
we get when we get to this attitude, we're going to ntay
hers about - at least half a rev, And depending on the tecmp-
erature response after that half rev, we're going to decide
vhether to maneuver back, and then have you conduct the plar-
ned flyesround, Or, 1if it's not responding, or we need to
stay there for a full rev, we may go ahead and stay in this
odd-ball attitude for the full rev and modify the flvn'ound
as necessary to save the refrigeration loop.

CDR Okay.

cC And the mancuver will be - 1 have the
angles on the ball that you'll see at the end of this maneuver,
And it's going to be about a 10-minute maneuverr time, and ' 11
let you know when we command it,

CDR Nkay, well, nobody can write anvthing down
right at the moment.

ccC Okay, no problem. When - {f you want them,
and when you do, 1've got “hem.

CDR And the good SPT wants you to be reminded
that he put undocked yains in the ATM DC.

CcC Roger, We know that. Thank vou much for
the reminder.

CDR Okay. Just trying to keep you honest like
you keep us honest,.

ccC Yes silr, and thank you.

PLT Say, ichard, you got time for a stowape
change?

cc Affirmative., Go ahead.

PLT Okay, on close-out, I was supposed to put
the clomeout camera - the Nikon in M151, I think. Wasn't
really room for it {n there. It {s nou stowed {n M158,

cC Okay, I got that. Thank you, Paul,

cc Skylab, Housten, Be advised with the
maneuvers in work, and we've commanded it to start,

CDR Okay. Why don't vou tell me the gimbal
anglesa?

cC Okay. Roll 276, pitch 312, yaw 3i). And

thers may bde & very slight variation i{n that due to s s1lighte
undertainty in use of Z,

L QL P
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And aleo, Skylab; Rouston.

got s minutes here st Honeysuckle,

Chr

minus 00218 minus 00101.

Tango tine.
cC

END OF TAPE

COnlug at you.

Roger,

Got 1t »

37 44 4 balls 1 plus 00120
The time 13:13 35:00 Peter, Echo,

Pete,

Thank you much,

Hc'vo stlll
Anytiaa you get & chance
here at Bouoylucklc. or at Havaii ve're « I'm ready to copy
the P32 data.

ot L0

s T W



. ltyub. lohuon. wc Le about 1 ntnuu
tro- Los. w. te going to see you at Hawaii at adbout 13:50,
The maneuver's about halfway complete, and ve can begin to
see the tamrs coming up on the radiator. Aud 1'11 let you
know, when we get to Bawail again, how we're doing there.

chr Okay, you ses any imp-ovement ‘a the
refrigeration loop?
' cc Pete, we don't expect to see any in the

loop itself until we can throw out whatever blockage is in
the radiator, so the first thing to do is make sure that those
temps are coming up, and they are,

CDR Okay. Good enough.
cC - Roger,
PAO Skylab Control at 6 hours 50 minutes and

20 seconds Greenwich mean time; 13:39:35 phase elapsed time.
At the present time we're abnut 1 hour and 54 minutes from

the undocking procedure, beginning the undocking at 3:45% a.m. cen~-
tral daylight time. That is expected to go off on schedule.
There 1s no question in the mind of the present Flight
Director, Neil Hutchinson, that that should go on. Flight Director
Phil Shaffer, who 1is on with his team as well, to conduct
command module operations, is expected to continue those
proc~dures as scheduled, despite the problem rith the primary
refrigerant loop in the orbital workshop. The flight directors
sare confident they can handle that problem without the use

of the crew there, and they will be departing on schedule,

a3 least as it looks now. During this last pass over Honey-
suckle, the crew Indicated that they were - had pressurized
and were doing sujit integrity checks., That shows that they're
moving right along on the time line and certainly are not
falling behind. During this maneuver, beginning at 06:43:20

- during this last puss at 06:43:20, or 02:43:20 central
daylight time = I'm sorry, at 01:43:20 cent.zl daylight time,
the spacecraft attitude change was begun using TACS gas. The
decision here wan that the command module occupants were

too occupied with their ~ with their work to take time to
maneuver the spacecraft using the command modulen' jets,

TACS usage {9 stil]l a matter of concern, but because there

Ils a - more than sufficient supply, most of the total TACS
supply waan used befcre the manned missfion begsn. At the
beginning of the manned mission 44,4 percent remalined; as

of this morning, about 43.3 percent remaining. We've only
used about 1.1 percent of the total supply in the paar month.

A lot of that was used because of the problenms uith docking

at the beginning of this manned mission. So it's . _cern -

no concern right now that we are getting clos> to tte redline

e eepan | St
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arbBRi e aciduitiontrol syaton gas, . Yok that ' $800K. et g
“they 'dld do that maneuver using the TACS system.’ The immediata =
. ‘effeqtiof that manswver is quite clear from the displays hers =
4w Missfon; Control. The orbital workshop primary refrigerant
T e refrigerant tabulation shows that s - increase in temperaturs
o po far of about 12 degrees - 12~1/2 degrees, has occurred in
27 that radiator surface tempearature. And 1'd like to make
& corraction o something given out earlier. That sensor
‘now reads 37 degrees. It was teading approximately 69 at its -
at its coldest point, and it - and that is approximately 95
degress - I'm sorry, that's approximately 90 dagrees lower
than its = than ite poor point, or its period of maximum
slushiness. The information given out earlier was a raversible
of those figures, indicating a temperature of 65 - a minus
65 degrees, and a - a 95 degrees diffesence. 30, to correct
that, the present temperature of that coolant fluid is about
S7 degrees. It came down from 69 minus - it's now minus 57
degrees, That's a rise in temperature from the minus 69
degrees that we had seen at the beginning of Honeyeuckle.
So the coolant {3 warming up ~ warmed up about 12 degrees
during that -~ beginning at that attitude maneuver, which
would be completed after the Honeysuckle pass was over. It
fs now approximately 100 degrees above the temperature at
which the coolanol doea not pour well. The maneuver again

. began at 06:43:20 Greenwich mean time. And that maneuver

Ei]
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i{s to pitch the spacecraft 45 degrees, nose down, to bring

re radiator area of the orbital workshop Into the Sun for

a short period of t!me, probably lasting from 45 minutes to
an hour and a half. At the beginning of this Hawall pass

we should have an idea of the immediate effect of that. It
has had an effect - not a necessarily a desirable one, a ahort-
term immediate effect in the area of the wardroom freezers,
and in the food frezzers. Those temperatures did move up,
they were moving up, however, before that. They are now
reading in the neighborhood of 7 to 10 degrees. Several of
them readinpg 8 and - one of them reading &, one of them read-
ing 9 degrees. On one of the wardroom freezers - not a matter
of concern - rot presently in use, {sa reading above the 10
depree iimit which Is «et for normal operations. A. was {n-
dicated earlier, a temperature at 10 degrees can be sustained
for 24 hours with un adversc effects whatsoever to the food,
1t would have a degrading effect on one of the « on two - on

a palr of experimental datas - data that's from MO73 and MO71,
two medical experimentas, to determine precise constituents

of the body., 1f - if those food is - food in the freoezer
should remain at a l0-degree temperature for a 24-hour period,
{ft would have a slight - about | percent degradation oi the
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‘of a longstars Skylab mission, although & very slight change
-~ would octur in the data availadble from two medical experiments.
S0 we expect &t Honay - at Rawvaii we should get soms additional
“information on the effect of that attitude maneuver attempting
to wvarm up the coolant in the radiator, which is used to rvelesse
heat from the spacecraft into space. This ie¢ Skyladb Control.
We're presently 4 minutes and 45 seconds from acquisition of
signal at Hawai{i. We'll remsin live for air-to-ground from
Havaii.

END OF TAPE
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R e - Nouston, Havail for 9 minutes.

LREPpR iy ) v 'Roger, Houston. Be advised that all o 0
docking ‘latches .ate undone, tunnel hetech is installed, _ 8
and we hav~ a DELTA B _at 2.6 at 6 minutes and it's still -
going down, ' ' ‘

b P03 -

nald A

: Roger, CDR. Copy.
. CDX ’ ~ And on the DSKY and the present

angle for the vehicla, it looks 1like you knuw vhers it
1s preety good, 1'm showing 27562, 31180, 31061.

cC Roger. Cory.

cs And Skylab, Houston. Be advised ve'vo
had a couple of minutes here to louk at the refrigeration
system data, The radiator temperatures are coming up as
ve expected, apparently that old problem 1sn't solved yet,
because we still have a {(garble) DELTA P that's not wherer {t
should be, but the basic purpose of the maneuver is being,
as we expected, is to get the radiator temps up first end that's
happening and 1'11 keep you posted.

CDR " Okay, thank you.

cc Skylab, Houston., Since we uplinked
the teleprinter pads - are the pads to you or the teleprinter
earlier today and we did on each of those pads had double numbers
on them, it's your choice as to whether you'd like to read them
back for - to make sure that you got them correctly. If you

.would like to, we still got 5 minutes here at Hawvail and

ve got a stateside pass coming up so just lat us know.

CDR ‘No, they're - they're all good. 1 copled
them in 1he book, 1 understand all of them.

ccC Okay, Pete. 1I've also copied them into
my book and FIDO has checked them again and as of now there GO.

CDR All right. I haven't configured the
DAP yet, but I will,

CC Roger.

cC And CDR, Houston. We don't think there'a

any particular hurry for you to reconfigure the DAP, as a
matter of fact, until we kind of find out where we are,
with respect to this refrigeration system problem.

CDR I und*rstand and we'll be happy to
maneuver for you {f we have a free moment.

cc Okay.

CDR Right now, we're pretty busy.

ccC Okay.

ERD OF TAPE
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08,."We'll a0 you at Goldstens at 14:01. -

S | T o S8kylad, Houston. A0S Coldstoae for £
ninutes. Requent ACCEPT. We're going to up-1ink that

state vector gyrn compensations and a PIPA bias for you here,

CDhR Okay, you got it,

cc Thank you,

CDR You still thare, Houston?

ccC That's affirmative, Pete. We got about

minute left before LOS here at Goldstone. o ahead.
CDR No,

you got it all in.

cc Stand by 1,

cc CDR, Houston. Negative. We're not
through up-linking. We're still doing the PIPA bias update.
For your information, we think we probably will be coming
out of this SWS maneuver attitude probably at
Permuda, which s coming up A0S at 14:12. We'll look at
the data there beofore making a finel decisinn, and the

maneuver time that we think that we'll be uaing {s 15
minutes.

CDR Okay. 1 just completed the EMS checks.
Entry checks are okay. The null bias is now plus 1 foot
Per second for 1 minute and 40 seconds,

ccC Roger. Copy.
END OF TAPE

lk;lab;-nciutou. ﬂo‘fu about 30 uieond. N

I was just watching the up-link, and
it didn't look like much wanm Roing on, and I wondered whether
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#-tﬁﬁﬁiaﬁ? Houston AGS Bersuds 9 minutes.
Y. "Rogeg, Houston. Be advised ve have
1 and it's vented. ' 7 '

Cepn”

+

"a good tena

BN - . Real good, Pete. Thank you,
- CC , Skylab, Houston, Everything is loaded
up there, you can go back to block, thank you.
cPR - - 1 still show an uplink activity light
on and a bunch of stuff in the DSKY.
o & ‘ Stand by.
cc Skylab, Houston. Good :atch, we were

hand loading all those commands which was one reason
they were going so slow and we made one error on the ground,
thank you much. You can go back to bleck now,

CDR That is a good load I got in there,
210102741456,

cc That's affirmative, Pete. That's a
good locad,

Cha Oksy.

cC Skyiab, Houston., We still have about

5 minutes in the pass here at Bermuda, be advised we made
the decision that we're going to remain i{n this attitude
until the Ascension pass and we're going to come out of the
maneuver and back to the fly-around attitude av Ascension.
We'll use a 15-minut~ maneuver time and this will put

you in an attitude in time *o undock and do the fly-around
as planned.

CDR Very good, Hus that aslvaged your
refrigeration system?
ccC Well, I tell you Pete, the numbers tell

us that it's -~ we hope it's heading in the pronor direction, but
we won't kuow for sure until we get back in solar inertial.
So we really aren't sure yet, but it looks encouraging.

CDR Okay. 1 hope so.
- CC Me too.

CDR fouaton, are you there?

ce Affirmative, go ahead.

CDR You want us to hold the P52 until 135:03 or
do You want us to go ahead with it now?

cc Well, we were just talking about
that, hang on a second,

cC CDR, Houston. We think It In okay, 1f

you want to, te go ahead and do the P52 now. The satars that
you ought to use are stars 1 and 2 in this attitude but be
adviesd you should delay the GDC align naturally until we
got back into the fly-around attitude.

cbr - Yes, 1 understand.

ccC Roger.

CDR Hey, Houston are you there?

cC Affirmative, ve've got 1 minute left,

go ahead.

EXD OF TAPE
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SL-11 MC-1334/1 -

Timetr® 92131 CPT 29107
; 6/13/73 .,,“* .HJ.:-., T - RN
COR T E Hey, Rouston. Are you there? gm
e L Affirmative, Wé got ‘1’ minute left. o
Go ahead, ”:'-.{ : ’ - ' -l _;_:
CDR o Okay. Now you had-no'u;tntch out this RCS b

thrusting prep, but you are going to have #n RCS kot fire.

1 guess I'm not exactly sura of wvhat we're doing I guess we're
doing an RCS hot fire on the quads rather than on the PSM,

is that what it 1ise?

cc ‘ That's affirm, Pete. That is what we're
doing.

CDR Okay.

CDR ' And vhere did you want to do the RCS
hot fire?

cC Stand by.

cC CDR, Houston. We plan to watch the
hot fire at ~ hot iire at Carnavvon at 15:02. (Laughter)

ChR Carnarvon at 15:02. All right. Wwe'll
have a (garble) fire for you.

ccC Rog.

PAO This 1s Skylab Control at 7 hours 33
minutes Creenwich mean time., Bermuda has LOS. Canaries

will picv up in abouz » mirnute. There's overlapping cov~-
erage at Ascension. We'll start the naneuver hback to solar
inertial at Ascensfon. Temperatures 9n the raaiator have
come up considerably while the spacecraft has been in this
pitched attitude, come up about 6% dagrees, and we're down
about minus 8% degrees at Cezrnarvon, the last pass. Bermudas
they were down to about minus 20 degrees. Astronaut Dick
Trul,r 1« the CAP COMM now. And it appears we will start
the maneuver at the Canaries now. And we have acquisition
of signal through Canaries., We'll stand by.

cC Skylab, Houstan., We're AGS Canary and
Ascension for 15 minutes and be advised we've started the
maneaver bacl to solar lnertial.

CLR All righty. And let me give you our
P-52. Star 91, Star 02, 5 balls plus 00037, minur 00064,
minus 00040, the time 14230000. And then Dick, let me

yerify a few thirgs with ynu, 'il read you some pads, just
a second.

cC Okay.

CDR Okay, lets verify the sep pad. 1 have

SEP 01629 1300 minus 0050 all zips, all =zips, now 22 181
011359, N/A 0023, N/A, R/AN/A, 2A151 plus 01, excuse me,
plus 077, minus 00J and - it's & plus CO3.

cc ~ Roger. With that plus that's a good
readback, Pete cn the sep pad.
CDR Oray, let's try shaping. 016 54 4300

2595 « minus 2538 plus D000 plus 0633 359 198 000 2492 0010



U 3030 1&‘»2013 plun 077 plus 003 and that'o it for that.
£ ce 'And that's a good read-back on the .
f '@-lhapc pa‘. ‘fd-' )

cam AN ratro 09 59 5978 minus 184.3 plus
ull b.lll plua 0453 000180 000 17350 0007 0400 14 4 27420
plus 078 minus 009 CMRCS (garble) are HP 1s equal to &4
nautical miles.

oo And that's s good read-back on the
retrofire pad.
CDR And let's try entry. Area 5615 Colf

041 plus 2477 minus 12707 11659 25980 2526 2600 minus 03064
roll rlght 35 55 3040 2547 2926 3333, One target north

of ground track, 2- 1ift v.ctor up, 3~ pitch for (gatble)
61 degrees, '

cC Roger, Pete. Good read-back on all the
pads,

END OF TAPE
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W i . 3kylab, Houston. We don't seé the '~
< VAP on yet,:and we think it probabry should have daen..
- configured on .« on page 2-81 of the Dewxiyp ivation Checklist,
" which would have led you to page 5-3, I% hink of the
Systens Checklist, CSM Systems Checklist.
¢ CDR o That's a sneaky way to get there.
cC e Skylab, Houston. On thig waneuver back
to solar fnertial attitude, wa are spanding a '..ttla TACS,
and it 18 conceivab'e that we might get the CMC auto reset,
just to let yuu - be sdvised no action required and no
particular concern,

CDR Okay. How soon .are we going to be back in
attitude?

cC Stand by 1.

cC Skylab, Houston., We'wve got 1 minute
teft in the maneuver. Pete? (garble)

cc Ard, Skylab, as wve go over the hill, we'll
see you at Carnarvon at 15:02.

CDR Okay, and all you wvant *o do is firs

the jets that sare turned on presently, that right? I can't
really decipher much out of this thing.
cc Well, CDR, {f wa can't let you know
hore, but [°11 have a good descriptinn ¢¢ it vhen ve come
A0S at Carnarvon,
CDR Okay.
PAO _ 'fhis is Skylab Control at 7 hovrs,
5) minuteez Greenwich mea: time. Ascension has had loss
of signal just as the maneuver back tn solsr inertial attitude
was becing completed by the orbital assembly. We'll take a
lr ok at that refrigerant loop over the next station or two
and see how well that maneuver helped the problem. Next
statfon to acquirz will be Carnarvon in about 21-1/2 minutes.
Crew is using phase 2lapsed time or PRT for their entry
activities; 20 hourns of PET equalis retrofire, This is a
time syate.. hat can be updated and adjusted without affecting
the Creenvich mean ‘ime we're at 14 hours, 41 minutes phase elapsed
time at the presenc time. Undocking scheduled in about
$2-1/2 minutes. That will take place out of contact with
pround station., Undocking scheduled becween Guam and
Goldatone on this revolution., Undocking time still scheduled
{sr S hours 45 minutes Greenwich mean time, or 3:45 a.m,
daylight time., We'll come back up prior to acquisition
at Carnarvon. At 7 houts 53 minutes Greenwich mean time,
thie is Skylab Control.

central

END OF TAPE
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T cn e PABE -wﬁﬁvafhiiaia'stylaBTCoﬁitei at 8 hours
©11 mirmtes Gresnwich mean time. Skylad coming up vithin - .
+ vrange of the  Carmarvon stution very shortly. We'll tand by.

R

“

; o % - Skylab, Houston. AOS Carnarvon for
v, 8 minutes, o

cor Hi there, Carnarvon,” How are you?
¢ N - Just fine, sir, and you?
cop .t Okay. 1 think 1 got this thing figured
out, 1{ youw guys are happy.

ceC. Roger, Pete. VWe are, we waat to look
at the SWS attitude controi systen real carefully before we
do the hot fire checkx and also want tc make sure we got our
backroom recorders all turned up to (garble) before we give
you a GO to d» the check.

CDR N Yes, all you're going to see is 4 thrusters,
cight; 2 pitrn, and 2 yaws, right?

e That'as affirmative.

CD:. And it's going to mid-impulse, right?

cC That's affirmative.

CDR Yea., I figured it out by myself.

ccC And, CDR; Houston. We're not going %o
atart the heart - hot fire check here right now; wve're going

to work with the SWS and make sure the attitude control
aystem-i{s squared away.

COw ™ Oksy, what do you want to c¢o? Do it
at Guam? .
cc ‘ No we - no we haven't glven up doing

{t here in Carvarvonm but we're just standing by et the
moment, '

CDR . Okay. ©Cen I go VERB 46 and get all

primmed and geady that so vhen you want it, 1 can give it to you?
cC That's a*firmative, Pete. Go ahead.
cC Skylab, Houston. Be advised we're not

going to be able to do the hot fire check here at Cernarvon.
We're going to do a nominal age gage to Iimprove our momentum
position sy we can stop using the TACS ard we will try to pick
it up at L.ar.’

+ CDR _ Okay, Now are my - 1've aligned by GDC

to the und.:k attitude, Is that good or not?

cC Stand by.

ccC "CDR, Houston. The GDC ahould be aligned to
213.310 and zero fcr a pen and ink on page 2-85.

CDR That's right. 1 want to know {f that's
good attitude right now; 1'd like to realign it apain.

ccC That's affirmative, Pete. That is good
attitude.

CDR Thank you, Okay, you guys interested in
ny & hours 57 minutes GDC drift check?

cC 0f courszse we are Pete, go ahead.

CDR Okay, I started on a Greenwich mean time

of 03:07, at least 1 assume that's what you had in the

4
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07139, which comes out to 4 hours and 52 minutes. And

‘nov 20 « was 286 22 32223 335205, end the thumbwheels wound up
2753, 3518, and 3386, which isn't too bad.
cC

Roger, Pete. Copy.

CDR And in sec, coolant loop pump is on
AC2,

ccC Roger., And, CDR; Houston. Nominal
# cage has been commanded.

CDR Okay.

cC Skylab, Houston. On the electrical

pover system, we would apprecizte if you would configure
descent battery 2 on Main A, The reason is descent batt

1 1s getting a little warm and we're trying to

manage the temperatures a little bit. We do want to leave -
we do want to leave batt I still on Main A also.

CDPR ~ How's that?
cC Roger,
ccC Skylab, Rouston. We're about 1 minute

from LOS. We're going to see you at Cuam at 15:17, and

'é“eoiputir f&riaﬁhilo. As best as I can decipher (¢, I stop it

at

be advised that total attitude excursion of this maneuver about

40 degrees, 40 degrees.

END OF TAPE
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h . PAO o This is ikylab Control at 8 hours 23

minutes Greenwich mean time. Skylad out of range of the
Cariarvaon station now. Guam will pick up Skylab in about
4-1/2 minutes. The hot fire check of the service module
reaction control systam has been delayed to allow the
Saturn workshop to ssttle down in & stable attitude. An-~
ticipate now that that check of the RCS will take place
over the Guam station. The flight director vas informed

a fev minutes ago that it sti{ll was too early to tell

about the refrigerant loops. It could be several hours

yet before envugh {information is available to determine

how effective the pitch maneuver was to put the radiators
in the Sun. The workshop now back in solar inertial
attitude, but not yet quite settled down after maneuvering
back from that pitch maneuver, Undocking scheduled to take
place after a loss of signal at Guam and before Goldatone
dcqulres, The command module flyaround will take place
immediately after undocking, and when we scquire at Coldatone
ln about 26-1/2 minutes from this time, we should get

live television during the flyaround. We're about 2

minutes away from acquisition at Guam, We'll continue to
stay up live,

END OF TAPE
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e ~ Skylab, Rouston} A0S Guam 3 minutes.
CDR Roger, Rouston.
cC And, Pate, we're still looking at attitude

control systam to see if we can get it squared avay ‘n time
to get the check done, 1In the event that ve can't get ft
squared avay in time, we'll j-st skip hot fire check.

CDR Okay. '

cC Skylab, Houston. Be advised we're going
to scrub the hot fire check, We're having some problems
with the rate gyros in the SWS, so we're just not going to
do 1t this pass,.

CDR Okay.,

cC Skylab, Houston. We're about 30 seconds
from LOS. We're going to be at Goidstone at 15:41., We are
unable tec give you a GO for undocking because we have not
gotten the SWS into ATT HOLD CMG due to (garble) rate gyro
fallurea., And, ve're getting - trying to get configured -
we will get configured at AOS Goldstone as soon as possible
and give you a GO for undocking there.

CDR You do not want us to undock at 34. Is
that what you're telling me?

vC That's affi{rmative, Pete.

P AO This is Skylab Control at 8 hours 35 min-
utes GCreenwich mean time. Crew has a NO GO for undocking
at the nominal time. The Saturn workshop not yet settled down

into proper attitude. Anticipate undocking over the United
States now, after acquisition at Goldstone. Here on the
ground the controllers want to take another look at the
attitudes prior to giving a GO for undocking. We're 15-1/2
minutes away from acquisition at Goldstone. We'll come back
up just prior to that pass. At B hours 36 minutes Greenwich
mean time, this ia Skylad Control.

END OF TAPE
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. 58 7 U R This is Skylaed Control at 8 hours 48 e
" minutes Greenwich mean time, Skylad is a fov minutes

. away from acquisition at Goldstone, whare another GO/NO GO
status check will de taken for undocking. Undacking hae
.~ been delayed because the Saturn workshop attitude has not
yot msettled down, Sevaral hours ago it bacame apparent
the refrigerant loop radiators on ths vorkuhop wera getting
too cold, were approaching a temperature at which they

could freese., It's believed, but not fully known at this
time that the high Beta angle has somethirng to do with

this problem., The space station 1o in 100 percent sunlight,
hovever the Sun is so high that it does not shine on the
radiators as it normally does at lover Bata angles. So

the assembly was pitched 43 degrees down to put the radiators
{nto the Sun and then over Canaries on this revolution the
space station vas maneuvered back to the solar inertial
attitude; hovever at loss of signal at Guam, the orbital
assmebly had not yet stabilized and a decision waes made not
to undock at the regular time. We should be acquiring at
Goldstone within about the next minutas. We'll stand by

for conversation there,

PAO Television coming in now.
cc Skylab, Houston. We're AOS Goldstone.

te advised we've got three commands to get int the burn:
v=-2 Jdrift update, get Y-2 into the control loop,
and then command :ato ATT HOLD CMG, and then you'll get a

4 GO for undocking.

ndd ..LJ o T2 1

CDR Roger. We're standing by.

cC Roger, and we got good television, Pete,
CDR Okay.

ccC Incidently, Pete, in our estimation, we

think probably 1f we can': get you off hare at Goldstone
or very shortly, that probably you will have time to get
around on a complete flyaround, if you concur,

CDR Roger. Wilco.

cC Roger.

CDR We haven't done anything by the flight
plan yet, so we'll go by ear again.

cc Roger that.

cC Skylab, Houston., We're in ATT HOLD
CMG. You're GO for undocking.

CDR Okay. Stand by.

cC Roger.

CDR Okay, we're frea., We got 4/10 of a
foot per second, Bouston.

cC Roger,

CDR Bye-bye, Skylsb.

END OF TAPE



: PLT A, nounton. tbat v junt 1un" work!ng woll o
‘on. Polk. f*ﬁ“af*“'a B
ce + T logor. Suggcot you try ‘average. Wa' -
about 40 seconds avay from about a l-minute dropout botvocu
Goldstone and Texas and that television did look a little
bit better vhen you changed {¢t.
" PAO , Skyladb Control, We've had lcer of signsl
at Goldatone, Texas will pick up very ahortly., Command and
service module now undocked - undocking at 8 hours 53 minutes
GCreenwich mean time. And we're at Texas.

p LR EN

e
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cc Skylab, Houston, We're AOS again 1t Texas
and we got you for the next 12 minutes and we got a picture.

cC Skylab, Houston, Wa believe we'd like
to try peak again on the TV and take a look at that.

PLT I'm ahead of you again.

cC I know, Ycu got our loop up there again.

This is¢ quite a sight to all us guys on the ground who
haven't seen it yet.

cC And, PLY, Houston, 1 guess peak is just
too much. Like to return to average.

PLT Yes, that's peak at f/16.

PAO This is Skylab Control. Those landing

gear-like extensionas are the dipole antennas.

END OF TAPE
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R T . PLT, Houston. .Another seggestion 1s go  *
o~ baekR to peak on television and open up the f-stop wide opan.

"And Lf that doesn't work we'll come back to vhere we are,

; L oPRT 0 Yesh, 4t's in now, Diek, - £
R R ' Roger. I understand the f-stop's wide 7
’ opan mow. 1ls that right? 1
LY That's right.
cC Roger, Paul. 1 guess we'll go back to
where we were. Still can't got & heck of a lot of detail.

PLT : Okay.

PLT Did y'all turn the TV off?

cC bxvlab, Houston, affirmative. Ye had

LOS at Mila, So, just s reainder, you can go ahead
to S-band AUX TV to OFF and f-stop to fully closed.

PAO This is Skylab Control. We're atil] in
acquisition through Bermuda. However, no televisfon capabilicy
through that station. About another minute and a half,
acquisition at Bermuda.

cC Skylab, Houston we're 45 seconds from
LOS. We'll see you a Ascension at 16:09,

rLT Roger, Dick.

PAO This im Skylab Control at 9 hours 11

minutes Greenwich mean time, Bermudsa has loss of signal.

When we lost the television Picture at the Merritt Island
station, command and wervice module was about a quarter of

the way through 1itse flyaround, It moved above and over the
Saturn workshop. Undocking was about 13 minutes late

and we estimate that Pete Conrad has plicked up about 3 min~
utes on the flyaround time line since undocking, howaver.

The separation manevver atil] scheduled at the normal time,
Creenwich mean time of 9 hours 40 minutes, or 4:40 a,m. central
daylight time. That is just over 27 minutes from now.
Islund station - no - no, the next acquisition will be
Ascension in about 6-1/2 minutes. At 9 hours 12 minutesn
Creenwich mean time, this 1s Skylad Control.

Canary

END OF TAry
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" “thie 4 st,iab control dt 9 hours 11 .
,minutes crcoavteh nnsn tisw,  Coming up on acquieition

j; throwgh Alclnlton nov. We'll stand by.

Qe - I Skylab, Nouston. A0S Ascension for § Pl
-tautos.‘“f : 2
cbR ~ Roger, Houston. g
PAO | This is Jkylaeb Control. The command &

and service module flight controllers are taking a good
look at the systems ' that vehicle. The GO/KO GO decision
for separation will he made here at the Ascension station.
cc Skylab, Houston; we're asbout s minute
from L0OS. We're going to see you at Carnarvon at 16:39,
The controllers have looked at the CSM, end it looks real
good. You're GO for a separation. And in the event you
puys are getting wvarm, vhen you get a reasonahle distance
away from the SWS, {t'e okay to activate the evaporators.

CDR Roger, Houston.

PAO This 1s Skylab Control at 9 hours 25
minutes Greenwich mean time. Ascencion has loss of signal.
Carnarvon will pick up the spacecra’t in about 24 minutes.
A GO has been given for the separation maneuver., That's
scheduled to take place 13 minutes 40 seconds from this
time, wvhile the spacecraft is over the Indian Ocean. That'sa
a5 feet per second maneuver using the service module re-
action control system, The duration of the burn 23 seconds.
Greenwich mean time of that maneuver ia 9 hours 40 minutes.
This maneuver will put “he command and service module in a
slightly lower orbit than the space station, and the CSM

. will gradually move ahead of the Saturn workshop., We'll

come back up just prior to Carnarvon. At 9 hours 27 minutes,
this i{s Skylab Control.

END OF TAPE
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rhi; io'!kylut Control at 9 hours 48 min-

FAC. -

tion at Carnarvon very shortly. Separation maneuver should
have been perforvwd. And we're adbout 17 minutes avay from
the 2haping mansuver, the first of two burns cn the bdig
sarvice propulsion system engine., This shaping maneuver will
take place while wve have acquisition through Guam, shortly
after AOS at Guam. We'll stand by for the Carnarvon pass.

L BIEALT

ccC Skylab, Houston. A0S Carnarvon for 11
minutes, and standing by for your sep burn status,

¢DR Burn on time, 5 feet per second, Nega-
tive,

CC Roger,

PAO ' That report by Pete Conrad says the separa-
tion bura went exactly as pilanned.

cC Skylab, Houston. We got about 10 minuten

here at this pass., I'm not nure how busy you guys are. I

have one little checkliast change to make on page 5-4, about
descent batt 2, that 1'd just as socn get out of the way while -
and get ashead, anytime you guys get & chance,

PLT Which book, Dick?

ccC : Entry, Paul.

PLT Okay, go ahead.

cc Entry book page 5~4 -« right after the lant

line it says "abort system propellant KC3 cummand verify." Just
add, take duscent batt number 2 off main 4, and this is the

vne we just had you put on, ¢nd the reason 1is to give i_ a

few minutes to be conditioned prior to separation.

PLT Understand.
cC Roger.
cc Skylab, Houston. We've looked at the bird,

It looks real good to us. You're (N for the SPS-1 shaping
burn, and a reminder, after the shaping burn, we'll be watching
it at Guam, and when {it's coeplete, we'll be configured to
watch you do to logic sequence check.

CDR Okay.

ccC Skylab, Houaton. We're going LCS. See you
at Guam at 16:517,

PAC This is Skylab Control at 10 houras 1 minute

Greenwich mean time. Carnarvon has had loss of signal. Guam
will acquire in about 2 minutes. And we're 4 minutes 10 saconus
away from the shaping maneuver. This is the one entry manev er
that will ba performed over tiacking station. Shaping maneuver
ls designed to take the spacec:afr out of a near-circular orbit
into an elliptical ordbit approximately 90 by 236 nautical

miles. That's about 104 by 269 atatute miles. We phould be

acquiring at Guam shortly, and we'll stand by for that shaping
maneuvery,

END OF TAPE
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/ ‘ssconds, . : .
i cc e ‘utkylab. nou-toa. ”ltaadin. by at c--a_ K
‘for 9 minutes. S ‘ - *
N+ ) ) Rogar, Houston, Wc're in the final
count for the bnrn. "Everything looks good.
ce Roger, 2ete. We'vre looking at the
data, looks good to us too.
cne _ (garble) all the horisonm chacks. Everv~
-*hing looks fine. :
cC . Roger,
PAO This will be & 10-sacond burn of the

service propulsion system. Delta V or change in velocity
of 264 feet per racond.

?A0 We see ignition.

PAO The burn looked good here. We'll stand
by for a crew report.

CcC Skylab, Houston. We watched the burn
on the data and we got everything but the Delta V counter.

cDhR : I had 14.1.

cc Thank you, Pete.

ceC And CDR, Houston. B2 alvisad we're

configuring on the ground to look at the logic sequence
cthecks whenever you get secured from the burn. We sgtill
got about 5 minutes left here 4t Guawn.

CDR Okay.

CDR Okay, we're ready to give you the
logic sequence, SEQ logie.

ccC Roger,

cC Roger, Pete. We're ready on the ground
for your cleared SEQ logic 2, i'm on UF.

CDR There they are. On UP.

cC Stand by,

ccC Skylab, Houston. It looks good. You're
GO for power alarm,

CDR Roger, Houston,.

cC Skyladb, Houston. One minute to LNS,
Goldatone at 17:20.

CDR See you then,

cC Rnger.

PAO This 1¢ Skyladb Control at 10 hours

14 minvtes Creenwich wean time. Guam han Joss of signal.
Next statiun to acquire w!ll be Coldstone in abonut 16
minutes, The commsnd and service module shaping maneuver
vas performed right at the start of this Juam pass. It

was a rucceseiul sahauyver, a gond burn. That's the first
step {n the deorbit procedura. One more maneuver remaining
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inutes Craauwich me me. I the control cester thers
48 o shiftshendover taking place for the Satera voxkshop g
‘Tiighe ‘donteoller teams. Ylight Directer Neil Nutehimson and

"hin team béing relisved by Jlight Director Nilt Wiadler and

his team, Neil Hutchinson will have a change-of-shift nevs

conference in tha Johnson Space Center news briefing room,
. approximately 5130 a.m. central daylight time. Change-of-

shift newy confarence with Flight Director Neil Hutchinson

at approximataly 5:30 s.n. central daylight time in the
Johnson Space Centar nows briefing room. Flight Director

Bill Shaffer will continue here as tha command and service
module flight director with a separate team of flight control-
lers. CAP COMM is Astronaut Dick Truly. At 10 hours 22 min-
utes, this is Skylab Control.

END OF TAPR
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on T thil 13 Skylab cont:ol at 12 hours

- 28 ntnutc- Ortonvieh mean time. Command and sexvice module
coming up within rangas cf the Vanguard tracking ship now
beginning ite last revolution. We'll resanter during this
ravolutiou. We'll ¢« md by for conv‘rsatlon at Vanguard.
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[o{ Skylab, Houston. We'yra A0S Vangusrd for
6 minutes, -

CDR "Roger, 6 minutss. Houston, any particular
time or 1 wvas going to - -~ .

SC - = durn attitude., About 19:30 etart the
maneuver, if that's all right.

cC Stand by 1.

cC Roger, CDR, That time will be real good.

CDR Okay.

cC And 1f you guys would 1lika to hear about
the weathar at the recoverv area, I'11 give it to you here.

CDR Ckay.

cc It's real pretty out there. It's a 2,000 foot

broken, 10 miles visibility. There's about s 12 knot breezws
blewing. The wave heights are iour feet. Aair temperature

is 67 degrees., There'll b. two helus in the ares (garble) recovery
and swim. And you're being awalited by the U,.8.S8. Ticonderoga.

And ve're walting to see you back here in Houaton, too.

CDR Alrighty. You can relay to the Tico, we've
got their fox corpen and our hook is down.

cC Rogery that.

cC Skylab, Houston. Everybody around hera

has looked at the bird, and it looks real good. You'rz GO
for SPS-2 deorbit and entry. There's an Aris out there that

will be talking to you after the blackout, so va'll see you
there, Hsve fun,.

CDR Roger, roger.

cc We still got about 2 more minutes left
here at Vanguaid and 1'm standing by.

CbR We're worried about this 90 miles perigee
we're at right now or close. ft. It looks like we're going to
run into the ground 1t looks so low.

ccC Roger.

CDR We had a lovely tour down the Andes Mountains
there.

SC You know on launch day Pete wouldn't let
us look out the window, so thia {s our first look down this
lox.

ccC Roger. I know you guys have been in sunlight

for a long time and you're going to miss darkness by just

about 10 minutes, because Fido tells me you're never going to
'



S

con - Okay, Dick. 7ou probably see NOUN 91, and
{t does in this case agree with the (gardble).
cC Roger. And vhen wve sav the problem bafore.

Joe the optics was in the xero mode., We're about 20 seconds
from LOS. We're going to see you at Vanguard at 19:16,

chr {garble;
cC Roger,
PAO _ This 1s Skylab Control at 12 hours 13

ninutes Gresawich mean time. Texas does hava loss of signsl.
'The Vanguard will acquire in about 14 minutes. Vanguard is
the last of ti:e regular tracking stations that will be in
contact with the crev on this mission. There will be at

Aria on stetion that we hope to Pick up communications through
tight after dlackout ends. 1Ignition on the retrofire Ranauver
is 56 winutes 36 seconds from this time. That mansuver wil)
be performed rut of sight of any tracking station, We'll

come back up just prior to acquisition at Vanguard. At 12 hours
14 minutes, this {9 Skylab Control.

END OF TAPE

A ;amf10j   . 'This is Skylab Control. fh‘frix.i'ltntton'
‘has an antenna problem, they're working to tz7 to correct
it now,

cc S8kylab, Rouston, Wu've got all the uplinks
"in and you can go duek to bloek. And {if you have the time,

1f you'll call up NOUA 91 and compare it to (gardle), we'd
appreciate {t.
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€6 " . " Okay, what wa'd 1ike you to de is leave

the mode sviteh vhere it {s and call up NOUN 91. And _

va'll look at 1t on the ground, and you can compare it to

your (garble). And we've sean funny readings in our tele-.

metered trunion reading. And this ought to confirm = help us

confira vhere the problem s, 1f any. '

CcDR ' Yeah, well I think we have a problanm,

Dick. Joe has bad to -~ we had to redo this last P52 here.
1'11 let him tell you.

cC Roger.

SPT On two P52's Dick, the first time 1 lat
the auto optics take me to a star, thy NOUN 924 were okay, but
the truanion didn't go theze. It went to (garble) instead. And
in most cases the problem was sclved by (garble)

ccC Roger. Copled evexrything except in most
cases the problem was solved by what?

SPT By zeroing the (garble).

cC Skylab, Houston. We drorped out for
second, just for a second, stand by please.

cC And Skylab, we'll be uunable to do this
procedure that 1 mentioned until we get through with uplinks.

SPT Roger,

END OF TAPE
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. Ao oPMYTTY D This Le Skylab Control at 12 hours

. :Graanvich mean time. Goldetons will have scquisition witLh-
4n the next couple of minutes. This will be the crew's

last look at the Unized States from orbit, The space flighe

meteorology group of the National Weather Bervice,

Nationual Oceanographic snd Atmouspheric Administration,
said weather conditions thig morning will bae satisfactory
for landing and recovery of the cvew. The landing ares in
the eastern Pacific about 800 miles southwest of San Diego

will have typically cloudy skies consisting of a thin layer
of atratus at about 2000 feet, north-northeast winds of

10 to 12 knots, wind waves of 1 to 2 feet, long swells of

35 to 6 feet, and temperature near 6] degrees. We'll stand

by for acquisition through Goldstonae.

cC Skylad Houston. AOS stateside for Y min-
utca,

CDR Hello there. You waat P20 ia ACCEPT?

ccC Yes sir, we sure do, and we'll give you

fome atate vectors aond P30 targets. And we'za standing by
for your P52 results. And vhen we confiri we have data,
We want you to activate the command module RCS.

CDR Okay afr. The stars were 39 and 43.
Tne SPT did an outstanding Job with 5 balls plus 00128,
plus 00044, minus C0101, the time 18:32:00:00.

CC Roger, got 1.

CDR Okay. What would you like us to do,
sressurize the RCS?

cC Roger. Stand by just a second pleass.

ccC CDR, Houston. Affirmative. We're looking
at the data and ve'ra ready for you to proceed.

CDR We go to turn on the logic, .

ccC That's affirmative, Pete. You're clear.

CLR Okay.

cC Skylab, Houston. Ycu're GO for power
alarm,

CDR Okay, they're ARMED.

cc Roger.

CDR Oksy, looks like we got both of then,

cc Roger. We concur, Pete, They look good
on the ground too.

cc And Skylab, Houston. When we Ret through
with this RCS activation to your safisfactd

on, we've seen kind
of & funny in the optics I'd like to talk abcut for a secon

and get you to rum through « little procedure for us. And -
we'll f1ud out L{f it 1{ga onbourd or on the ground,
CCR Okay, We see a litctle funny in the optie,

too. It doesn't point right the fizst time. GCo ahead with
your procedure,

WL
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‘Yhat's 33 migutes 36 seconds after retrofire, Ths main
~ ‘parachute deployment at 13 hours 45 minutes 3 seconds,’
or 34 minutes 32 ssconds after retrofirs. And landing at
13 hours 49 minutes 37 seconds or 39 minutes 14 seconds
after retrofire. The coordinates of the landing point are
a lattitude of 24 degrees A6 minutes north longitude 127 degraes
4 minutes west. We'll come back up just prior to acquisition
at Coldstone. At 11 hours 34 minutms, this is Skylab Contrel,

END OF TAPE
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- PAQ “This 18 Skylab Contre’ at 11 hours
26 ninutes Greenwich mean iime. Wa sre gcing to try to
contact the crevw for a VAP, or very high Irequency radio
check at Carnarvon, The spacecraft will be out of range

for S-band., But a VHF rsdio check will ba tried vary briefiy

‘at Carnarvon, We're within . a few sinutes of that check,
about a minute and a half, WVe'll stand by for that.

ceC Skylab, Houston. We're AOS at Carnarvon
through VHZ? for 2 minuiLes.

VAP,

cc

for
SPT

ccC
I have a little bit of good news for you. The FIDO made
his run so well prior to your undocking that there are no
updates required for the retrofire pad or the entry pad.
How about that?

Skylab, Houston. We're AOS Carnarvon,

& couple of minutes,

" Rogar, Houston, How do you read?
Roger. Read you loud and clear. And

SPT Okay. Thank you,
ccC Roger,
ccC Skylab, Houston. We're about a minute

from LOS at Carnarvon, We're going to mee you at Goldstone
at 18:53. And we're wondering {f you accomplished P52?

PLT Not since the burn, Dick.

CC RosEto

ccC We'll see you at Goldstones at 18:%3.
PLT Okay.

P Thie 18 Skylab Control at 11 hours

30 minuces Creenwich mean time. That VHF radio check through
Carnarvon was successful, And we passrd up to the crewv the
information that no updates will te required for the retroe-
fire or the entry pada. Retrofire scheduled for 1 hour
39-1/2 minutes from this time, at a Greenwich mean tiwe of

13 hours 10 minutes 46.8 seconds. The command service module
is still 32 minutes from acquisition at Goldatone. The

fact that no updates are required for the entry pad make

all of those numberes previounly released still good, We'l'
review them here now. The separation of the command service
module is scheduled for 13 hours 15 minutes 50 seconds Green-
vich meaan time. Command module enters the atmosphere at
400,000 feet, at 13 hours 33 minutes 47 meconds, or 23 minutes
4 seconds after retrofire., Blackout begins at ! hours

36 minutes 32 seconde, that's 25 minutes 49 aeconds after
retrofire, Blackout ends at 13 hours 40 minutes 12 seconds,
29 minuten 29 seconds after retrofire, The maximun C load

is reached at 13 hours 41 minutes 23 seconds, or 30 minutes
40 seconds after retrofire. And that G load on the crew will

be 3.6. Drogue shoot deployment at 13 hours 44 winutes 19 seconds.

Poiden L I
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service module undocked from the Saturn workshop about 13 min-
utes late.  Undocking was at 8 hours 33 minutes Greenwich

moan time over Coldstons. We had live television at undocking
and for the early portion of the fliyaround of the Saturn
vorkahop. The separation manauver, the S-foot-per-sacond
reaction control system burn vas performed on time, and vas

a good burn. And on Guam - over Guam, on the last revolution,
wve performed the firet step in the deorbdit procedure, a
service propulsion system burn, shaping burn, which elipticized
the orbit, looking for a periges of 90 miles - 90 nautical
miles with that burn. That again, was an ontime burn and
looked good. The next and the last maneuver in this deorbit
sequenca, is retrofire, That will take place approximately

2 hours and 21 minutes from now. It will not take place
vwithin site of the tracking station. Everything going

vell aboard the command and service module. And as ve passed
up to the crew, we still do not understand the refrigerant
loop problem. That's still being worked here on the ground
and looked at very carefully, At 10 hours 30 minutes
Groenwich mean time, this is Skylab Control.

koo
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o . ‘This 1ie Skyladb Control at 10 hours
44 minvtes Gresnwich mesn time. We've had loss of aignal
at the Merzitt Island Station. BSkylab will not be acquired

- again until]l 4t reaches Coldstone acquisition, an hour and

18 mninutes from now. There vwas a very little conversation
during this last stateside pass. The crew inquired about

the status of the refrigeration loop on ths orbital vorkshop.
Were informed that we still do not understand the situation
there yet. We accumulated 2 minutes and 20 seconds worth

of tape during that pass. We'll play that now,

T T

ccC Skylab, Houston, AOS stateside for
12 minutes,

sC Roger, Houston,

cC Skylab, Housrun. Go ahead.

sC Roger. How does our refrigeration
system look?

- €C Roger. Let me get you an update on
~that and 1'11 gat back to you in just a second.

sC Okay. We're doffing suits. We're
going to have a l1ttle lunch.

cC Ckay. Good.

cC Skylab, Houston. For your information,

we atill 40 not understand the refrigerstion system problem
in the SWS. The .emperaturea in the coolant loop, itself,
are still slowly on thea increase. So, 1 really can't apell
out much more of a detailled briefing for you now, We did
édiscnver the first indfcation of a Problem, occurred asbout
20 minutes or so before any action that you guys took during the
deactivation. So, although, in the end when we took the
frozen urine out of the freezer, there may have been some
erfect of that thermal spike on the system of the - The
problem was strictly cofncidental and it occured prior to
you guye getting to that point in the checklist. Over.

SC Okay, Richard, Thanks a lot.

cc Roger. And we've still got several
minutes left in this pass, and I'm standing by.

SC Okay.

cC Skylad, Houston, We're about a minute

from LOS in Mila. Wu're going to sce you = 1'11 give you
a call on VHF, We've got a real iow elevation pass at

Carnarvon at 18:17, And going over the hill, the bird
looks reai good,.

sC Okay. We'll see you then,
ccC See you then.
PAO This is Skylab Control. That's the end

of the tupe. We're an hour and 16 minutes avay from the
next tracking station. To recap a bit, the command and
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get into ft but you're going to -~ the place -~ your landing H
spot in the Patilic is going to be just after lawn whan =
you splashdown, . -+
- { - (garble) _
PAO This is Skvliab Control, 12 hcsrs 34 _tnutas

Creenwich mean time. Vanguard hes loss of signal. 36-1/2 minutes
avay from retrofire. That burn taking place at 13 hours

'0 minutes 46 seconds Gresnwich mean time, or 8:10:43 Central
daylight tima. About 5 minutes later at 13:15:50 the crew
will secarate thu service module from the command module.

The command module will enter the atmosphere 23 minutes after
retrofire, land in the Pacific about 39 minutes after
retrofira. Thare are no more tracking stations between here
and the landing point. On tlis revolution the command module
will miss the stations in Australia, Cuam, Hawaii. There

will ba an ARIA, an Apollo Range Instrumented Aircraft, on
station 4in the area of where the command module will come

out of the blackout period during reentry.” We'll try to.

get communications through the APIA at that time. At 12 hours
36 minutes Creenwich mean time, thls 1s Skylab Contro:.

END OF TAPE
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~ oceurred 14 minutas ago. And the command module should

- reaech 400,000 feet altitude in about 9 miautes. The spacectraft
should be .within vange of the ARIA aircraft, tracking aircraft

“1n about 13-1/2 minutes. We conducted a compunicatinns chuck

with that aircraft a short time ago, And voice communications

vere good at that time. We also heard from the recovery

ohip, the aircraft carrier USS Ticonderoga. Ticonderogs

reports her helicopters are on station. And sha is down-

wind of the target point. The landing area for this reentry

is an elipse, 4 by 7 miles, And Ticonderoga can be anywhere

downwind of the splash point on a crossing track at the time

of splash. This crew will be recovered in the spacecraft.

Will not be hoisted aboard helicopters as in the past.

This beinyg done because - for several reasons. The doctors

want the crew to bes ms inactive rs possible between the time

they land and the time they start their medical exams. This

i{m part of the medical experiments of this flight. Also,

a desire not 1n open the hatch of the command module while

its on the water, so as to provide more protection to the

experiment data that is aboard. The last crev to come aboard

the recovery ship in a apacecraft was Tor Stafford and Gene

Cernan on Gemini 9, in 1966. That was Stafford's second

trip aboard the spacecraft to the deck of the carriex. HKe

and Wally Schirras also came aboard in that fashion on Gemint 6,

in 1965. The helicopters on station are identified as

Recovery, This {s the helicopter that will drop the swimners,

will attach the flotation collar around the spacecraft. The

backup helicopter to Recovery is identified as Swim. Two other bell

copters in the area wi{ll be ELS or Earth Landing Syetemes. This heli-

coptor will drop swimmers in an attempt to recover the
parachutes. We'd like to recover all thrce parachutes. And
a photo-helicopter will be in the area also. The last simu-
lation by Ticonderoga, a& couple of days ago, had the space-
craft sboard the ship in about 33 to 34 minutes alter splash.
The ship will be hoisted to the hanger deck with a crane and
about a 10-minute medical conference will ensue between

Joe Kerwin, the science ptlot aboard, who is a physician, and
Nr. Charles Ross of the Johnson Space Center, vho heads up the
medical team on Ticonderoga. Dr. Kerwin will check his

blood pressure while he's stil]l in a supine position lying

in the couch, He'll then set up Iin a vertical posftion and
check it again. We have seen in past missiona a cocling of
the blocd in the lower extremities. And we're not quite

sure what ve're going to see after 28 days with this crew,

As a precaution, the crev ia wearing a preasure garment on

Wbl



DI e e TR L
@1cvo§5patt;v!gttittﬁbody;'ilntlnr to a G~suit worn

Ly jat pilots, that can be inflated 1f they begin to have
symptous of hlacking out. Dr. Rerwin will chack himself and

the othar crev mambers and confer with Dr. Roos prior to
hatch opening on the hanger deck of the Ticonderoga. And
this medical conference expected to taks about 10 minutes.

END OF TAPE
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PAO ‘ ﬂo havn the crev members on the pttna
halecopters in the srea. We'll give these to you. The
crev of Racovery: Pilot Commander Arnold Yilser, Peru, Illfi~
nols; Co-Pilot Lesutensnt Jr, Grade Doug Yesensky of 1daho
Falls, Tdahoi and tha three crevmen are Aviation Machinist
Mate, First Class, John Edel of Depew, New York; Aviation
Electrician Mate, Second Class, Luther Pinston of Melrose,
Nev Mexicoi Aviation Structural Mechanic, Third Class.
Arthur Goltszs of St. Louis, Missouri. The seimmers aboard
that healicopter who will attach the flotation collar are:
Lieutenent Jr, Grade, Timothy R. E. Keeney of Sommersville,
Connecticut; Chief Radio Man John J. Carcio of Spokane,
Washington; Radioman Second Class Donald A. Thompson of

Oak Harbor, Washington; and Seamna Alain R, Bianco, Mr. Laurel,

New Jersey. the crew of the FLS helecopter: Pilot, Lieutenant
comnander Mike Dohsoun of Raytown, Missouri, Co=-"ilot Jr,
Grade Larry Denton of San Antonio Texas. The crewmen are
Aviation Structural Mechanic First Class, Daniel Miotke,
Troy, Hichigan, and Aviation Machinist Mate, Third Class,
Davis Blommer, Greenfield, Missouri. The gowimmers aboard
that helo who will attempt to recover the chutes are:
Lieutenant Jr. Grade John L. Graham of the San Mateo,
California; Engine man, Third Class, Riki J. Atke, GCardens
Californie; Quartermaster, Third Clalss, Joseph J, Martinez,
Makees Rocks, Pennsylvania; Hull Technician, Third Class,
Howard B. Dennehy, West Cornwall, Connecticut; Quartermaster
Third Class, Michael M. Davis, Salt Lake City, Utah}; and

Hull Technician, Third Class, Terry L. Thompson of Los Gatos,
California, The crew aboard the phcto helicopter: Pilot
Lieutenant Mo Kindel of Arcadia, California; Co-Pilot lieuten-~
ant John Bowin, Coronado, California; Aviation Structural
Mechanic, Second Class, Dannis Conrad od Cleveland, Ohio}

and Aviational Electrician's Mate, Seaman Larry Blair of
Livingston, Alabama. We're getting - - We're about 5 minutes
awvay from ARIA acquisition. We'll continue to stay up live
from this point on, and hope we can get some good communi-
cations through ARIA. The command module should have passed
through 400,000 feet about 26 seconds ago. Blackout schedule

to begfia at 13 hours 36 minutes Greenwich mean time. About
a minute and a half - -

END OF TAPE
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| PAO ey This 4is Skylab Contzol, 13 hours 36 minutes

Creenvich mean time. The command module should ba in blackout
nov. Duea to end blackout 13140112, 8140:32 Central daylight
time, and wve're due to acquire ARIA 1 second after that
hlackout ends. We'll conrinue to stand by.

PAO There is a report that the Ticonderogs
has a radar coatact.
PAO Range 188 miles on Ticonderoga's radar.

137 miles on Ticonderopga's radar nowv. Spacecraft should be
out of blackout. We'll stand by ., Tico reports range 95 nmiles.

7 - 8 miles,

END OF TAPE
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h S T ge Voo llyiah, Houston through the ARIA. Mow: &
do you read? » : o =
€6 Skylab, Houston, through ARIA 1, =
How do you read? =
" PAOD Ticondaroga standing bdy,
cC - = Houston through ARIA 1, How do you read?
PAO Ticonderoga standing by for sonic boom now.
cc Skylad, Houaton, through ARIA 1. How do
you read?
sC logtr. We read you loud and clear, Houston.
tvcrything s okay, ve're out of 40,000,
[ of B Very good, Pcte. You're in the grcove.
sC And 1t's reading 2477 minus 2707,
¢cc Roger.
PAO - Guidance reports the computer's reading
right on for landing.
PAO Should be getting main chutes within the next
few seconds,
PAO Should be on main chutes now.
sC Hello, Recovery. Helln, Recovury, Skylab,
. On the "maine", and everything's okay.
PAO The recovery Helo spots mains also.
sC On your 03552, (garble).
cC Skylab, Skylab, this ia Recovery. How
you been doing up there? Over.
sc Skylab reads you loud and clear. We'll
see you (garble) Everthing's fine.
RECOVERY Skylab, Skylab, this is Recovery. How
you doing up there? Over.
SC Rerovery, Recovery, Skylab., How do you read?
RECOVERY This is Recovery, loud and clear. How you
doing?
SC Roger, we're in good shape (garble),.
RECOVERY Reger. You're looking good from here. We're
sbout 3 miles to the Northland here at this time.
sC Okay, we're out of 4500 feet and everything's
good,
RECOVERY (garble) the Ticonderoga (garble).
ccC Roger. Sky.ab, Houston. Do your readout, Over,
sC Skylab, say again.
ceC Roger. Do you have a computer readout?
Over,
sC Yes, afir, 040.78, 127,06,
cc Ticonderoga. (garble). Out,
cc (garble)

ccC ‘ What'd your (garble) think?
. END OF TAPE
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 , 'llcOVII! - And thl- 1e lscovoty. Ho have a visual
.below the ovoreant. about 100 at 030 6000, Ticonderogs.
80 Thank you,
SPRAKER This 4s (gardle) stand by for (gardle).
SPRAKER Talk to you later, atand by.
SPRAKER At my MARK (garble) 6-1/2 miles.
SPRAKER (Garble).
RECOVERY Racovery, splashdowvn and it looks like
stable 1,
SPEAKER (Garble) Roger. Out,
SPEAKER (Carble) swimmar ia deployed.
SPEAKER Stand by for (garble) in the water.
Rolling approximately 3 to 10 degrees.
PAO Splash time 13:49:48 Greenwich mean time.
SFEAKER ELS helo ia moving in,
SPEAKER First El1S svim team is deployed.
CM-CDR Rello, Recovery. Skylab, do you resad?
RECOVERY Ni, this 1is Recovery. Read you loud
and clear. How's it going?
CM~-CDR Okay. Everybody's in super shape.
RECOVERY Well, that's great. Welccome back.
CM~-CDR Thank you,
RLCOVERY Second ELS swim team is deployed. Ticonderoga,
do you read Skylab? Over.
TICONDEROGA Recovery, Ticonderoga. Request that you
repeat., Over.
RECOVERY Roger., Skylab reports everyone's in
super shape - super shape. Over.
TICONDEROGA (Garble) Ti{conderoga. Roger, Out.
RECOVERY Third ELS swim team's deployed.
PAO Saven swimmers in the vatsr nov, one at

the command module and six attempting to recover the chutes.
The sinmmer at the command module is attaching a sea anchor,

RECOVERY Swimmer signaling for the flotation collar,

PAD Recovery preparing to drop three more
svimners and the flotation collar,

RECOVERY Swimmers are deployed with the flotation
collar,

RECOVERY Flotation collar is at the command module.

RECOVERY LS seveun-man life-raft is deployed.

RECOVERY (Garble)

RECOVERY (garble)

RECOVLRY (garble) Seven-man life raft is deployed
(garble) 2L3.

RECOVERY (Garble) startiag to attach collar. Over.

PAO Plotation collur being installed now,

And seven-man life rafts have bean dropped near the chutes.
Swimmeres will attach the chutes to the Jife rafts.
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. aEcovERY . -

(Carble) 1o at'thgpo-quatto:l position.

. RECOVERY =~ - Third ELS team haé the J-man 1iferafe, =
RECOVERY © (garble) o Z
RECOVERY - Flotation collar is in position. S <
RECOVRAY - Mret ELS swim team has the 7-man liferaft

finflated, .
RECOVERRY Second ZL -~ has {te 7 =-man liferaft
inflated. '
"RECOVERY ELS swim team has the 7-man liferaft
inflated. Inflation of the flotation collar has begun.
PAO Ticonderoga reports that the . ommand

module landed 6-1/2 miles from the ship. And that the ship
vas at 6-1/2 miles from the target point.

RECOVERY Have completed - completed inflation of
the flotation collar, Three swinmers up on the flotation
¢ollar, installing the bolt straps.

RECOVERY (Garble) bolt straps being installed.

RECOVERY (Garble) for the recovery raft.

RECOVERY ivery raft is depluyed.

CM-CDR Hello, Recovery, Skylab,

RECOVERY Hi, this is Recovery. Go ahead.

CM-CDR You're not going to pileck us up with
the ship?

RECOVERY We sure are. The ship's presently
about 3-1/2 miles from you. They'll be here shortly.

CM=-CDR Okay. Very good.

TICUONREROGA Recovery, Ticonderogas copled. Over,
out »

RECOVERY Skylab, this is Recovery. We're putting
on the recovery raft just so the swim people can have some Place
to work on. Over.

CH-SPT Okay. Thank you,

END OF TAPE
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A e (garble)? BRI .

LT RBRO T T Okayy thank you, ' ' oy Z
- KRLO Y Recovary raftse inflated? ‘ S 3
RELO T Roger. ' B 4

HRLO Recovery rafte sre fully inflated,. being posi- 3

tioned. (garble) now hae it, Parachute spproximately halfwvay into
the raft, Turn to your left, The svilm team has it, The parachutes
approximately halfwaey into the raft,

PAD Ticonderoga nov 3 miles from the command
moduie,

CM-CDR Recovery, Skylab,

RECOVERY Co, Skylab,

CM-CDR Hey, you guys want us to inflate the
(garble)? .

TICO Skyl=t, this 1s Ticonderoga. That is
affirmative, 1 repeat, that is affirmative. Over.

CM-CDR Would you tell the swimmers thay'll be
starting; their 10 miautes is up,

TLCO Roger Skylab,

HELO The recovery raft is now connected tu
the fiotation cc¢lliar,

FLS ELS (marble) the full cargos of ELS swimmers
aboard.

HELO ELS - Roger, All three ELS teans are

presently throwing in their parachutes up to the rafts. The
(garble) tossad the (garbdle) line of the ({garble) the third one.
That's all three should tell me where the line above went
approximately 60 to 85 yards. ELS (garble) out.

HELO It appears that all three ELS swim teams
are still pulling in their parachutes.

HELO ARIA 1, ARIA (garble). Reparation bags are
in waiting.

HELO Why don't you get out a quick-look report

while you're orbiting. We can get all the US (garble) out, and
then when you release (garble) get the rest.

HELO Request that you send ELS swimmers to get
into position and request you report when ELS swimmers have
parachutes in the raft, Over.

ELS ELS wilco.

PAO As a precautionary measure, Pete Conrad
has inflated the uprighting bags on tha command module. It
sppaars that all three chutes will be recovered,

HELO (garble)

PAO Ticonderoga now 1.3 miles from the
command module.

PAO Ticonderoga reports being 2400 yarde
from the command nodule, 2400 yards.

RELO (gerble) all four ELS rafts are together

at this time at apvroximately 10 yards - -

END OF TAPE
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Veiiiﬁflﬁlm They're approximately 10 yarde to the Starboaré of the-

"fiitblo) Ail four RLS rafts are %ogather at
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vindline. ' (garble) C
- .. . T1C0 (gardle) Ticonderoga. Rugex. Out,
PAO Ticonderoga about 1100 yards awvay now,.

- uoviag into position for Pickup. Meanwhile the S*ylad 3

workshop has just started its 362nd revolution, wyli teanm
of flight contiolers here still monitoring the vorkshon.
Another full team involved vith the recovery of the CTew - -

SPREAKEXR (garble) down at this tinme to approximately
1,000 yards,

SPEAXKER U.S8.8., Ticonderoga (gazble) request that
ELS e*im team start off to the target. Over.

SPEAKER (garble)

PAO Ticonderoga slovwing down now, almost
to & stop. Landing occured 22 minutes ago.

SPEAKER Photo (garble) ELS raft (garble) Over

the starboard of the windline at this tige, approximately 15 yards.
Al "LS svimmers are together.

PAO Range now 840 yaras.

SPEAXKER ELS. (garble)

SPEAKER (garble) The U.S.S. Ticonderoga ts (garble)
(garble; .

PAO Ticonderoga now about 500 yaxds away. There's

report the APEX cover of the command module has also been
recovered,

SPEAKER (garble) Ticonderoga 1s poseibly 40u vards
from the command module,
PAO Ticonderoga moving slowly {nto positior

now. Wood chips have been thrown fato the water from the
bridge to assist the Skipper in determining the drife Tate
as he grides the ship up to the command module,

PAO This {s a very delicate operation, requiring
a high degree of seamanahip, The Ticonderoga is 912 feet long,
coming up along side the command module,

PAU Linohandlers on the ship are standing by.
Spacecraft even with the bow now. Standing back with 4
shotline, wvhich will be fired to the suimmers - -

PAO Swimmers going after the shotline at this time,
Landed juast a lfttie short of the comrand modile. Swimmer
has 1t and 1s heading back toward the command mndule. This
is a light line fired from a gun., Be used to pull in the
heavier line that will bt attached to the ctommand module.

PAO The inhaul line now being uttached to the
comnand module.



| PAO. T  Line handlers on the ship will now pull
the comasad module to a position underneath the crane. -
- PAO c This inhaul 1ine spins through a pulley.
_About 23 sailors are Lauling in the command aodule, :
. PAO About 100 femst to go now to bde in position
undezr the crane, moving slowly slong the starboard side of :
the .hipt . ’

SPRARER Skylab, Ticonderoga. Ready to (garble)

SPEAKER - Skylab, this is the Ticondearoga go ahead.

SPREAKER Roger, Skylab. I'11l keep you informed as it
(garble) hoisting aboard. Over,

CM=-CDR Roger, roger, He's ready to go. We all
got our seat belts fastened - (garble) - pleasure to ride up.

SPFAKER Roger, Skylab, You're just about below
that - balow the crane at this time,

SPEAKIR Roger, we can see it. Thauk you.

END OF TAPYF
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. txcaunnnoca ltylah. this is Ticonderoga, (gazbie)
“The rscovery. (ca:blc) ie in tact. They'll be hoisting you
sdoard in about a minute, -
COR © Roger, roger, Ticonderoga. Thank you. .
TICONDEROGA . 8kylab, this is Ticonderoga. You're
being hoisted out of the water at this time.
PAO .Command module clear of the water now.
Baing hoisted aboasrd Ticonderoga's number 3 elevator.
TICONDEROCGA (garble) Titonderoga, vhat do you say?

PAO The flotation collar will be removad
befora the command module is placed onto a dolly.

PAO - Recovery dolly being moved under the
coamand module now. ,

PAO The clock here showed the command
module on the dolly 38-1/2 minutes after splash.

PAO The command module reaction centrel

systew thrusters have bean checked for leaks and none found.

As & precaution, however, plugs will be placed in those
thrusters.

PAO The steps are now in place at the command
module hatch, and the red casrpet is oeing rolled out.
PAO The command module reaction contcgol

system being plugged now, After this {s done, the - Dr. Ross

s0d Dr. Kerwin will have their conference before the hstch

is opened. ,
PAO Joe 'arwin should now be checking hias

blood preisure and the blood pressure of the other crewmen,

preparatory to his conference with Dr. Rose. And here in

the Cortrol Center, a ladder has been placed in position,

preparing to hang the first (garble) plaque ip the Skylab

Program in the Mission Operations Control Room.

PAD RASA Recovery Teanm Leadeyr, Mel Richmond,
now opening the hatch. They're going to climb out.
NEWSMANR - = perfe~t condition (Music). Aid

vhat we thought was going to be a 15 or 20 minute inte:lude,
isn't going to be at all, Mel Richmwond opens the commend
module hatch, and out comer Pete Conrad, Commander of the
Skylab crew, back from a successful 28 days in space. And
the band of Ticonderoga strikes up "Anchors Avay", saluting
thas~ three American Astronauts, all Naval Officers. They
begin their walk. Dr. Kersin appuaring a bit unsteady there.
Twenty-eight days of weightlessness, back into Earth's
gruvity under an hour. A bit shakey, but walking under his
own power to the Skylab mobile laboratorien set up in the = -
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. - SPRARER ~
. “Anchors Avay." salu
Qfficers. They begin their walk.
unsteady thero after 28 days of
gravity uandar an hour. A bit-s
power to tha Skylad Mobd
bay of the Ticonderoga,
wvhat will be 6 hours
first day back on Ra
extensive medical evaluations.
‘ PAO
Mission Control Centas
being shaken, bdacks

0of medical

1/i1 mission accomplighad.” A
abilities of KASA and all suUppy
problems to begin a new cra of s
manned ~ first manned portir
ever, this mission continusa
Skylab workshop in orbit.
wvork around the clock here
NRext - between now and the next
for July 27, A news conference
Auditorium of the Johnsonn St ace
one half hour., NASA management
i1l be Dr. James Fletcher, the
Low, NASA Deputy Adminiutr-tor.
Admin{strator for Manned Space ¥
Jr. Divector of the Johnson Spsc
Pirector of the
Director of the
that nevs conference there will
Willi{am Schneider, th
Kle{nknecht, the Skylab Prograns
Space Center, Leland Belew, the
the Marshall Space Flight Center
Director for Medical Operations
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